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On Indisposition after Running* 
(Athlete’s Sickness and Vasomotor Collapse) 


By E. Joxt, M.D. 
Head of the Department of Physical Education 
Witwatersrand Technical College 
Johannesburg, South Africa 


by E. Asmussen'f (’37) that is frequently observed in athletes, 

consisting of sudden attacks of weakness, sweating, and head- 
ache followed by marked sickness and ultimately vomiting. This syn- 
drome was originally described by the writer’? (’30), and since then 
he has repeatedly published results of further studies of this condi- 
tion.1# 7° As the writer believes that Asmussen’s paper contains a 
number of erroneous statements, it seems advisable to re-open the dis- 
cussion of this important condition. 

Asmussen has committed the same mistake that has been made by 
various authors before him (e.g., Mateeff,*! Weltzien,*? Herxheimer**) 
namely to confuse two entirely different clinical conditions. The syn- 
drome to which he apparently refers is called athlete’s sickness (sport- 
krankheit). This condition is not a vasomotor collapse as Asmussen 
obviously believes. Vasomotor collapse, much rarer among sportsmen 
than athlete’s sickness, differs entirely from the latter condition and 
is, the author contends, invariably of a serious nature. Vasomotor col- 
lapse is accompanied by actual unconsciousness which never occurs in 
the course of athlete’s sickness. Athlete’s sickness lasts for a few min- 
utes, while vasomotor collapse is distinguished by a long recovery time. 

In contrast to those forms of collapse which can be produced ex- 
perimentally in healthy animals (L. Hill,*.7 Eppinger?), and in sports- 
men (Mateeff and Petroff*°), such vasomotor breakdowns as occur 
spontaneously during exercise are almost always indications of a tem- 
porary impairment of health (Jokl**), of serious illness (Marvin and 
Sullivan®), of a defective constitution (Lennox and collaborators**), or 
grossly abnormal environmental conditions, such as quoted by the 
writer’s collaborator Weiner,** Jokl,1® McCurdy and McKenzie,®* and 
MacKenzie.”* Athlete’s sickness, on the other hand, is a harmless func- 
tional disorder to which no unfavorable prognostic significance can be 
attached. 

The name “athlete’s sickness” was chosen because of its analogy 


A VERY interesting clinical syndrome has been reported recently 





i ee from the Journal of Physical Education and School Hygiene, Issue No. 
» July, 1939. 
t Refer to numbered Bibliography at end of article. 
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to the generally accepted terms, “mountain sickness,” “seasickness,” 
“train sickness,” “auto sickness,” “air sickness,” etc., which are also 
universally regarded as harmless and temporary conditions, and are 
not indications of the presence of a permanent pathological state. 


SYMPTOMATOLOGY OF ATHLETE’S SICKNESS 


Athlete’s sickness occurs most frequently after short-lasting ex- 
hausting performances carried out with the utmost expenditure of 
energy, such as after 220-yard, quarter-mile, and half-mile races (oc- 
casionally also after longer races, especially when they are concluded 
with a final spurt). 

Approximately five or ten minutes after the exertion, the subject 
experiences a feeling of pronounced weakness, becomes pale, perspires 
profusely and complains of blurred vision, a throbbing headache, and 
nausea which is frequently followed by vomiting. A few minutes after 
vomiting has ceased, especially if the athlete has drunk water in the 
meantime, it is not uncommon for cramps to set in, usually in the calf- 
muscles. The mechanism of this symptom is probably explained by the 
extensive loss of chlorides by vomiting and by sweating, and the subse- 
quent water intoxication (Talbott *’). Occasionally there is slight bleed- 
ing from the oral, nasal and pharyngeal mucous membranes. This 
symptom, described for the first time by the author in 1930, and cor- 
roborated by Schmidt** in 1938, although not infrequently causing 
much anxiety to the athlete or his medical adviser, is actually harmless, 
and is of great theoretical interest in view of the patho-physiological 
relationship between athlete’s and mountain sickness, in which latter 
condition similar hemorrhages are frequent (Y. Henderson‘). 

The entire syndrome lasts only a few minutes and leads to no seri- 
ous sequelae whatsoever. The writer has observed numerous cases where 
athletes, almost immediately after an attack, have competed in one or 
more races with success, only to fall victim again to the same type of 
attack after each event. Observations, continued over many years, have 
conclusively proved to the author that delayed symptoms never occur. 

In contrast to many other forms of breakdown encountered on the 
sports fields, athlete’s sickness occurs, in the vast majority of cases, in 
healthy and highly trained athletes because it is only such athletes who 
are able to exhaust themselves to the limit of their physical abilities. 
As untrained individuals are usually unable ta exert themselves to the 
utmost, they rarely suffer from athlete’s sickness. 


ETIOLOGY 


There is reason to believe that there are three factors which exert 
an active influence on the incidence and severity of athlete’s sickness: 
(1) warm weather, (2) fall of blood sugar, and (3) diminished oxygen 
tension of the atmospheric air. 
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The above three factors are probable interrelated in regard to their 
physiological effects. For didactic reasons, however, they will be dis- 
cussed separately. 

Warm Weather.—The importance of high external temperature be- 
came obvious to the writer when he noticed that he himself suffered 
more than usual from the above described complex of symptoms after 
racing on warm days. Moreover, on comparing the reactions of athletes 
under varying weather conditions, he noted that athlete’s sickness oc- 
curred very much more frequently, and also more severely, on hot 
days. The author has also observed athlete’s sickness in the course of 
working experiments carried out on human subjects in the heat cham- 
ber. 

Various statements have been made in the physiology literature em- 
phasizing the existence of certain relationships between heat and hypo- 
glycaemia. Staub*® has pointed out that the reaction of the body to 
a given quantity of insulin depends on the temperature of the atmos- 
phere. Geiger, through localized application of heat to the carotid 
arteries, produced a sudden insulin flow. Huxley and Fulton, and Olm- 
stedt and Issekutz (both quoted by Staub*®) found an almost corre- 
sponding increase of the insulin effect upon the blood sugar when the 
temperature of the room was gradually raised. 
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Fic. I. Blood sugar curve of subject suffering from 
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curve of subject showing uneventful recovery after quarter- 
mile race. X—vomiting. 


Hypoglycaemia.—In 1933, the author reported three cases in which 
he succeeded in obtaining series of blood sugar determinations in run- 
hers during and after attacks of athlete’s sickness. In these instances, 
he found hypoglycaemic phases which, like the clinical manifestations 
of the condition, were of short duration. (See Fig. I.) | 

Schlomka*? also expressed the opinion that certain breakdowns 
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of athletes, such as were described by the author, are due to short- 
lasting hypoglycaemic phases. Jahn,*® in the course of his investiga. 
tions of so-called “psychasthenic” individuals, found that this group 
of persons who, as it were, suffer from a “vegetative idiosyncrasy,” 
often react on physical performances of slight intensity with the syn- 
drome of athlete’s sickness which would occur in healthy sportsmen 
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Fic. II. Blood sugar curve of “psychasthenic” subject (show- 
ing excessive vegetative response) suffering from symptoms simi- 
lar to those of athlete’s sickness after exercise of little intensity 
(note again hypoglycaemic reaction). 


only after intense exertion. An examination of their blood sugar concen- 
trations revealed hypoglycaemic reactions. (See Fig. II.) 

Short-lasting hypoglycaemic phases which disappear spontaneously, 
that is, without any treatment, cannot be due to an exhaustion of the 
carbohydrate depots of the body, such as occurs after strenuous ath- 
letic performances of long duration (Jokl**). One has, therefore, to 
assume that disturbances in the regulatory faculties of the vegetative 
system might be responsible for such sudden and short-lasting hypo- 
glycaemic reactions. 

Quite recently Meythaler and Wossidlo** were able to make certain 
physiological observations, which, so they stress, strongly support the 
pathogenetic interpretation given nine years ago by the writer when he 
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ON INDISPOSITION AFTER RUNNING 7 


originally described athlete’s sickness. These workers found that phys- 
ical exercise, particularly maximal performances of short duration, 
led to a sudden increase of adrenalin secretion into the blood, and held 
that the latter reaction is a typical physiological phenomenon accom- 
panying every muscular effort of a certain magnitude. (See also Jokl’’.) 

In beginners and in poorly trained people, Meythaler and Wossidlo 
found a great increase of the adrenalin contents of the blood after 
physical performances, while in highly trained athletes there was not 
only no increase, but actually a decrease of adrenalin after exertion. 
It is of great theoretical importance that in 1934 Holmquist® discov- 
ered an excess amount of adrenalin in the blood of patients suffering 
from acute mountain sickness. 

In a second paper, Meythaler** went so far as to say that it is the 
exhaustion of the circulatory and muscular systems which limits the 
performances of the untrained, while it is the exhaustion of the sympa- 
thetic and adrenal system which primarily leads to the breakdown of 
well-trained sportsmen. There is little evidence available to support this 
rather sweeping statement. 

Decrease of Oxygen Tension in the Atmospheric Air—The possi- 
bility that a relative lack of oxygen might be a factor in the genesis of 
athlete’s sickness must be carefully considered. The entire clinical syn- 
drome of athlete’s sickness is very similar to that found in certain forms 
of mountain-sickness. 

Several decades ago von Schrotter,®® Kronecker,?* and Zuntz and 
collaborators,** maintained that the occurrence of mountain sickness is 
directly or indirectly due to the decrease of oxygen tension in the atmos- 
pheric air at high altitudes. Loewy’® ** stated that symptoms of moun- 
tain sickness occur when the oxygen consumption of the body has ex- 
ceeded the oxygen offer. In 1901, Zuntz, Loewy, Miller and Caspari 
wrote unmistakably in their well-known monograph on “High Altitude 
and Mountain Climbing”: 

Symptoms occurring after athletic performances carried to the point of 
exhaustion, are the same as those of mountain sickness, since the cause is 
the same in both cases.*4 ; 

In 1927, Moritz made a similar statement: 

If physical performances are carried out at a high altitude (4,500 to 
7,500 feet and over) the specific effects of the altitude, apart from the mus- 
cular strain, have to be taken into consideration. Thus an additional burden 
1s put upon the organism. The extra effort can lead to abnormal symptoms: 
embarrassing signs of mountain sickness, such as breathlessness, headache, 
vertigo, extreme fatigue, and sickness set in. The most important factor oper- 
ating at such altitudes is the considerable decrease of atmospheric tension.* 

In a recent monograph dealing with the physiological and patho- 
logical effects of high altitude climate, Keys** strongly emphasizes the 

marked deterioration of condition following exercise of any descrip- - 
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tion observed in individuals suffering from acute mountain sickness,” 

He maintains that this reaction is due to the sudden increase of the 
oxygen requirements of the tissues. Thus “exercise of slightest intensity 
may lead to headache and vomiting.” 

The writer can quote numerous personal observations which demon- 
strate that definite relationships exist between high altitude and those 
physiological processes which lead to the occurrence of athlete’s sick- 
ness. In Switzerland (at Engadin and Graubunden), he noted that 
after trivial physical performances, attacks of athlete’s sickness oc- 
curred, which at sea level would almost certainly have only taken 
place after athletic performances of a much greater magnitude. 

Johannesburg, as is well known, is situated at almost 6,000 feet 
(1,900 metres) above sea level, approximately the same altitude as 
Arosa. A fact which has struck the author is that athlete’s sickness 
occurs more frequently in Johannesburg than at places, either African 
or European, situated at sea level. A number of American and British 
athletes experienced their first attacks of athlete’s sickness while com- 
peting in Johannesburg, whereas they had never before suffered from 
this condition although having participated in many competitions in 
other parts of the world. 

Similarly, he saw exceedingly severe attacks of athlete’s sickness 
occur in competitors who had come from coastal towns, such as Dur- 
ban and Capetown, to compete at athletic meetings held in Johannes- 
burg. On the other hand, it was impressive to observe that the resist- 
ance against athlete’s sickness of sportsmen who were domiciled in 
Johannesburg was increased when competing at coastal places. Three 
members of the athletic team of the University of the Witwatersrand, 
which the writer accompanied in 1935 to the National Championships 
at Durban, were astonished when they did not suffer from athlete’s 
sickness, which condition they had almost always experienced after 
analogous performances in Johannesburg. 


VASOMOTOR COLLAPSE 


As has been mentioned before, vasomotor collapse, the most char- 
acteristic symptom of which is loss of consciousness, presents a clinical 
picture which is entirely different from that of athlete’s sickness. Apart 
from its symptomatology, the causes of vasomotor collapse, the func- 
tional mechanism of its occurrence and its ,. gnosis are entirely differ- 
ent. The question of treatment which can be lightly dismissed in the 
case of athlete’s sickness must be carefully considered in every case of 
vasomotor collapse. Although it is true that vasomotor collapse does 
not always indicate the presence of serious disease, it would be entirely 
wrong to neglect a thorough diagnostic analysis in cases where this 
phenomenon occurs in first class athletes. In fact, the writer has pre 
sented ample scientific evidence to indicate that even a very good stand- 
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ComMPARISON BETWEEN ATHLETE’s SICKNESS AND 


VASOMOTOR COLLAPSE 

















Manifestation Athlete’s Sickness Vasomotor Collapse 
Incidence—General Rare Common 
Athletes Common Rare 
Duration Short (few minutes) Varies considerably 
Subject Healthy fully trained ath-| Suffering from impaired 


letes 


health, ‘“staleness,” mal- 
nutrition, etc. 





Exciting factors 


Heat, exertion, high alti- 
tudes 


All influences which lead 
to generalized vascular 
dilatation 





Causative factors 


Marked exertion of short 
duration 


Infections, heart disease, 
constitutional and other 
abnormalities, abnormal 
environment, etc. 











Postural influence None Marked 

Prognosis Excellent Doubtful or poor, accord- 
ing to cause 

Treatment Nil Imperative 





Resuming athletic activity 
after attack 


Always possible 


Inadvisable. Mostly impos- 
sible 





Latent period between 
work and attack 


Several minutes 


Varies considerably. Most- 
ly few seconds only 











Unconsciousness Never Almost invariable 
Nausea and Vomiting Always Uncommon 
Recovery Rapid Slow 











ard of athletic ability does not prove the absence of abnormalities, de- 
ficiencies or even of gross organic disease of the circulatory system 
(Jokl,’” Jokl and Melzer,?° Jokl and Suzman?*). 

The symptomatology and the patho-physiology of vasomotor col- 
lapse (in relation to and also apart from exercise), has in the author’s 
opinion not yet received sufficient consideration in the literature, and 
will form the subject of a separate communication. 
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CONCLUSIONS 

Medical practitioners who are actively interested in sport, as well as 
coaches, “physical culturists,” and others associated with athletics and 
sport, should be well acquainted with the differential diagnosis between 
athlete’s sickness and vasomotor collapse. They should know the causes 
and symptoms of these two conditions in order to understand their 
entirely different significance. They must be aware that athlete’s sick- 
ness is a functional disturbance of short duration which, however un- 
pleasant it might be for the moment, does neither justify anxiety, ne- 
cessitate treatment, nor call for special precautions for the future. On 
the other hand, vasomotor collapse must invariably be regarded as a 
potentially serious event, possibly indicating the presence of a patho- 
logical state. After vasomotor collapse, the sportsman must be advised 
to discontinue training for a few weeks at least, and resumption of his 
athletic activities must be made dependent upon special permission 
given by an expert medical adviser, after carefully considering the 
findings of a complete physical examination. 

Hitherto, athlete’s sickness and vasomotor collapse have not always 
been correctly diagnosed. The sportsman who reports to his doctor 
about symptoms of athlete’s sickness a day or two after the attack is 
frequently told that he is suffering from “indigestion,” from “inflamma- 
tion of the stomach,” from “heart failure,” from “athlete’s heart,” from 
“growing weakness,” and so on. In many instances, such erroneous 
diagnoses have led to the over-anxious medical adviser totally 
prohibiting his “patient” from further physical activity. On the other 
hand, vasomotor collapses have often been regarded as harmless “spells 
of faintness,” and the necessity of making a thorough diagnostic analy- 
sis has not always been appreciated. 
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the United States, but this has been little when contrasted with 

that made by the white population and evaluated in the light of 
the extent, magnitude, and variety of his health problems. A considera- 
tion of a few random statistics is all that is necessary to support this 
oft-repeated statement. 

The mortality rate of the Negro at present is from 30 to 40 per cent 
higher than that of the white population. The most pronounced diff- 
erences, however, are found in the ages between 15 and 25 years. At 
this level, the death rate for colored boys and young men is nearly 
two and a half times that for the whites, and the rate among young 
colored women is more than three times that for young white girls.’* 
Progress in the reduction of this mortality has been very slow. In a 
recent study by Gover,’ in which the general mortality rates for white 
and colored groups are compared for the periods 1921-24 and 1931-33 
in ten southern and northern states, it is shown that these rates have 
decreased 2.5 per cent for the colored and 7.7 per cent for the white 
population. 

This higher mortality necessarily shows itself in a lower expectation 
of life. A white baby born today may expect to live 65.2 years if it 
is a female, and 61.5 if a male.* Contrasted with this, we find that the 
latest reliable figures show the expectation of life for the Negro new- 
born to be 47.5 and 49.5 for male and female respectively. What is 
most startling, however, is the fact that since 1920 the Negro male 
between 20 and 50 years of age has lost on the average of three years 
in his expectation of life at every age.* This same loss holds true for the 
Negro female. The white group, on the other hand, has also lost in 
this age period, but this has been less than one year at any age period. 

When we turn our attention to mortalities from specific causes, we 
are confronted with the same inequalities and snail-paced progress. The 
captains of death in the Negro population are heart disease, tubercu- 
losis, pneumonia, syphilis and gonorrhea, and diseases of maternity and 
infancy. The death rates of these major conditions when compared with 
those of the white group show a disproportion in many instances of as 
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high as ten to one. Tuberculosis, for example, is considered the seventh 
cause of death in the United States; yet in most Negro communities, 
it is the first or second on the list. The greatest disparity between the 
two groups for this disease is found in the younger years. Among the 
female group in the ages from Io to 14, the ratio of colored to white 
is 8.6 to 1, while in the male between 15 and 109, it is 7.1 to 1. Here, 
again, it is seen that the young Negro adolescent is at a great disadvan- 
tage. 

: Syphilis, “The Great Killer,” is another example. Parran® has often 
said that in this country approximately six times as many Negroes have 
this disease as white individuals. Many Wasserman surveys through- 
out the South have demonstrated a prevalence ranging from 9 per cent 
in Albermarle County, Virginia, to 39 per cent in Macon County, 
Alabama.’ Findings of the recent premarital examination requirements 
instituted in many states show this disproportion. In the city of New 
York, during the first six months of the enactment of the law, of the 
total white applicants examined, .61 per cent were positive as compared 
to 9.8 per cent for the Negroes tested.* Even the comparison of college 
groups demonstrate these inequalities. In a study by Tumbleson and 
Ennes,® it was found that reports on 2313 blood tests given in 11 Negro 
institutions showed positive reactions in 26.8 cases per 1000 individ- 
uals as compared to 1.99 per 1000 in 78,388 tests given to students 
in 516 white colleges. Here again, it must be emphasized that the ven- 
ereal diseases have their highest attack rate in young adults between the 
years of 16 and 30. 

Endlessly this presentation could be unfolded and the ultimate and 
inescapable conclusion would be that the health of this one-tenth of 
the nation, particularly of that group made up of adolescents and young 
adults, needs to be markedly improved. 

What then are the causes for these glaring inequalities? The answer 
which has been repeatedly stated consists of three parts. First, through- 
out this country there is a dire need for facilities and sufficient compet- 
ent health personnel to give adequate services to Negroes. Secondly, 
the low socio-economic status of this minority group contributes 
markedly to its unfavorable health situation. Finally, the paucity of 
effective health education in this group plays an important part in its 
mortality and morbidity experience. 

Of these three contributing factors, the last appears to be of greatest 
import particularly as it applies to a small yet very important segment 
of the Negro population—the 40,000 college students in Negro institu- 
tions of higher learning. It has been said that approximately 6 per cent 
of the population of the United States have attended college and 2.4 
per cent are college graduates; yet 50 per cent of the positions of 
influence and leadership in the life of the people are occupied by college 
men and women.’° If this also be true for the Negro population, then it 
may be assumed that the proper nurture in health education of these 
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young people who spend from four to six years of their lives within 
cloisters of learning should produce leaders with the proper health 
perspective, ideals, attitudes and visions, who will be able to formulate, 
mould, and direct public opinion on health matters. It seems to us that 
the achievement of the other two goals, namely, better health services 
and improvement of the socio-economic level, must depend heavily on 
the effective health education of this segment. The Negro youth who 
will eventually be a teacher in a one-room school in Summerville, South 
Carolina, or a clinic physician in a large plantation on the Mississippi 
Delta, or a minister in the Piney Woods of Georgia, if he has been 
thoroughly imbued with health knowledge and has been taught full 
appreciation for good health habits, attitudes, ideals, and good com- 
munity health, will certainly work diligently for more well-equipped 
and approved hospitals, more and better trained physicians, nurses, 
and dentists, improvement of maternal and child welfare programs, 
healthier working facilities for his brother in industry, and bigger 
budgetary allowances for health departments in his community. 

What then are Negro colleges doing to meet this responsibility? 
It is well therefore for us to turn our attention to a consideration of the 
present status of student health activities in Negro colleges. In order 
to have an answer to this query and also to stimulate the development 
of student health activities in Negro colleges, the National Tubercu- 
losis Association in December, 1936, and subsequently the American 
Social Hygiene Association in 1938, began making annual grants to 
Howard University. We set as our primary task the investigation by 
personal inspections of a representative sample of Negro colleges, and 
so in the school year 1938-39, 51 Negro institutions scattered in 15 
states were personally visited in order to study their health programs 
and inspect their facilities. The discussion which follows is based on 
the analysis of the reports of these 51 schools. 


ORGANIZATION 


It has been repeatedly stated that the organization plan which 
comes nearest to insuring the development of an adequate health pro- 
gram is the one wherein the various divisions engaged in health work 
are grouped under a single administration. This plan as stated by 
Diehl** “centralizes responsibility for the health program in one 
individual, and if the head or director of this unit is a competent 
executive and a man of vision, a satisfactory coordination of activities 
and complete health program is almost certain to be developed, and 
numerous economies of effort and of funds should result.” 

This pattern is not commonly followed in Negro institutions. Of 
the 51 schools investigated, only 13 had a single department in charge 
of health and physical education. The most common administrative 
practice in these institutions is that of two separate divisions, generally 
with very little coordination between the two, with one in charge of 
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physical education and hygiene, and the other concerned only with 
the medical supervision of the student body. Furthermore, in such 
an organization, it is found that as a rule the former has full academic 
status while the other has not. This situation would be passable if 
there were in these schools with separate divisions, faculty health com- 
mittees which would coordinate these activities and integrate other 
departments into a comprehensive health program. Only approximately 
25 per cent of the schools visited have a faculty health committee, and 
in only a very small number of these were these bodies functioning, 
alert, and serviceable groups, rather than paper organizations. From 
this brief consideration, it is seen that presidents of Negro institutions 
will have to turn their attention to the development of better admin- 
istrative units if they hope to achieve the greatest good. 


HEALTH SERVICES 


The student health service is admittedly an important phase of the 
college health program. The entrance health examination, defense 
against quackery, good personal habits, appreciation of good medical 
services, and the early treatment of incipient and minor illnesses are 
generally instilled into the student by association with a well-organized 
health service. 

The 51 schools employed, in 1938-39, 47 part-time physicians, 2 
part-time and 19 full-time nurses. It is immediately apparent that there 
is need for an increase in personnel in order to meet the accepted 
standard of student health practice. The acuteness of the situation is 
emphasized when the facts are scrutinized more closely. Eight of the 
51 institutions have neither a physician nor a nurse to take care of 
student illnesses and health problems. In only one of the institutions 
with an enrollment of 500 or more students was a full-time physician 
employed. The outlook becomes even darker when the availability of 
medical consultation on the campus is considered. Only in a little over 
half of the schools visited does the physician spend any time on the 
campus so as to be able to see ambulatory students who are ill, or to 
hold follow-up conferences. In other words, the schools which state 
that they employ a part-time physician all too often mean that he is 
employed only to perform the entrance health examinations. 

The school which assumes the responsibility of the health care of 
its student body must provide facilities for rendering it. This is just 
as important as providing laboratory and space equipment for the 
chemistry department. A good health service should have a dispen- 
sary where examinations, consultations, follow-up and minor treatments 
are given; an infirmary facility where students with minor illnesses may 
be admitted for a short period of time; and hospital connections, either 
official or semi-official, where individuals with more serious illnesses may 
be confined. Ideally, the dispensary and infirmary with a certain 
amount of necessary equipment should be centralized in one unit with 
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provision for toilet and lavatory facilities, and rooms for isolating 
students with communicable diseases. 

There is need for such units in Negro schools since many of them 
have dormitories which are quite often overcrowded and wherein, in 
many instances, two or even three students share the same bed. In 
addition, many are located in southern communities where hospital and 
medical facilities are sadly lacking. However, investigation of this phase 
of the program shows certain inadequacies. Of the 51 schools, only half 
had dispensary units, a third had men’s infirmaries, and only eight of 
the total number were affiliated with or had hospitals of their own. 
The availability of dispensary and infirmary care in the small schools 
is very meager, but this is just a graver expression of the situation which 
exists in the larger schools. 

The equipment of the dispensaries and infirmaries leaves much to 
be desired. In one school, this consisted solely of a room with table and 
cabinet, and with floor area so small that students have to remain stand- 
ing while the physician is giving treatment or advice. In another, the 
school physician ministered and advised students in a room adjoining 
the gymnasium with not even a pair of scales to weigh students. This 
also was true of many of the infirmaries inspected. Outside of beds, 
little or no equipment was found in them. 


HEALTH FEE 


It is an accepted fact that the individual health fee should be the 
largest contributing source of income for financing student health work. 
This, however, does not appear to be the case in Negro schools. In 
a little over half of them is a health fee charged. Of these 27 institu- 
tions, 18 charge less than $4. This is lower than the usual fees of 
either $5 or $10 assessed in white schools. Thus, it may be seen that 
health fees do not contribute much to the financial support of health 
services in Negro institutions. The reasons for this situation may be 
explained on the basis that Negro students on the average are poor, 
and therefore, an attempt is made by administrators to have the tuition 
and other fees as low as possible so that student enrollments will not 
in any way be curtailed. 

Thus, many of the deficiencies which are set forth in this paper are 
in part functions of the budgetary allowances which are made for the 
health and medical care of students. 


HEALTH EXAMINATIONS 


The health examination is possibly the most important procedure 
in the college health program. Through this medium, both the individ- 
ual student and the university community are protected. By the dis- 
covery of physical handicaps, preclinical conditions, and poor hygienic 
habits the individual may be advised and much future physical damage 
may be avoided, while through the discovery of communicable diseases, 
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such as tuberculosis, syphilis, gonorrhea, and athlete’s foot, widespread 
involvement of the student body is prevented. 

The present study shows that 39, or 80 per cent, of the schools 
offer certain types of health examinations to their student bodies. The 
schools which are most delinquent in this phase of the program are 
those belonging to the class with an enrollment of less than 300 students 
since here it is found that almost half do not offer health examinations. 
The majority of the 39 schools complete the examination of the student 
during the first four weeks of the school year. The desired ideal of 
performing this before the beginning of the school session is achieved 
in only three of these schools. Interestingly enough, when these in- 
stitutions are divided according to groups of students who are the 
recipient of the examination, it is found that the colleges are equally 
divided into those which examine all of the students yearly and those 
which limit this activity to new entering students alone. As a general 
rule, it may be said that when all the students are examined yearly, 
this is poorly done and has very little value. 

The health examination in order to be of value should be thorough 
and in the opinion of the writer should include the following five basic 
procedures; namely, the tuberculin test, X-ray of positive reactors, 
blood examination for syphilis, urine analysis, and the examination of 
the eyes for visual acuity, this latter being of particular importance at 
this level. In only one of the 38 schools for which complete information 
is at hand are all of the basic procedures included in the health exam- 
ination, while in 18 per cent none of these items is part of the health 
appraisal. About an equal number of schools include one, two, or 
three of these measures. It is of interest to note that the procedure 
most frequently included is the blood examination. 

In addition to these glaring omissions of basic procedures, it is 
found that the physical examination itself in almost 50 per cent of the 
schools is of poor quality. After observing various record forms and 
talking with physicians in charge of these activities, one is impressed 
with the superficiality of these performances. In many instances, the 
medical history is lacking. In too many, the examination is only an 
inspection and in several schools, the blood pressure is not even taken. 
One wonders why physicians presumably with scientific training will 
yearly carry out such face-saving procedures. Admittedly, they receive 
very small compensations for their services, and therefore cannot devote 
much time and energy to the work; yet in many instances, it appears 
that with better organization, much more could be accomplished. 


RECORDS 


Since the student spends from two to four years in college, it is 
the responsibility of the school to keep a complete health record of 
every individual so that each illness may be understood in the light 
of previous ailments and every contact with the health service will 
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be recorded. Health authorities are also of the opinion that “a unit 
record system” whereby all information pertaining to the health of 
each student, kept in individual folders or envelopes, should be used. 
Negro institutions, as may be surmised, keep few records, and these as 
a rule are poorly kept. Of the 34 schools which had forms, about 70 
per cent keep only one; namely, the physical examination schedule, 
Twenty per cent of these used 2, and only 1o per cent had reached 
the high mark of 3 forms. Consultation, infirmary, parent notification, 
and other records are sadly lacking. In many schools, consultations 
are noted, but these are written chronologically day by day in a note- 
book. In some, even this is not done, and only the medicines dispensed 
without names or reasons for giving them are recorded. Unit record 
systems are not the mode in these institutions since only 4 of the 34 
schools had adopted this practice in 1938-39. 
HEALTH INSTRUCTION 

Preparation for full and happy living has been one of the more 
important trends in modern education. Thus, it has been emphasized 
that health teaching should be an integral part in the curriculum of 
every college and university. This study shows that there is need for 
better organization and greater emphasis on health instruction in 
Negro schools. One finds no unanimity of opinion as to what depart- 
ment shall have charge of this important responsibility. In 52 per cent 
of the schools, this was placed either in the department of health and 
physical education, or physical education; in 30 per cent, it shifts 
yearly from one department to another; and in 12 per cent, the 
physician or nurse, without relationship to any academic department, 
has charge of the hygiene teaching. In this connection, it may be stated 
that in the majority of the colleges the physician takes very little 
interest or active part in the formal teaching of health courses. 

Health instruction, like all other educational processes, to be effec- 
tive should be so available that there will be opportunities for repeated 
exposures. In 1938, only 80 per cent of the schools offered health 
courses. Of these, 45 per cent offered only one course, 35 per cent had 
two, and the rest, or 20 per cent, offered three or more courses. 
Although admittedly this is not a bad showing when compared to 
white schools of comparable enrollment, yet there is room for im- 
provement in this phase of the program. 

Of particular significance in this discussion is the availability of 
required health courses in the curriculum of these institutions. It was 
the consensus of opinion at the Second National Conference of College 
Hygiene that there should be in all institutions a required credit 
course in hygiene of not less than two semester hours. Of the 51 schools 
investigated, in only 15, or about 30 per cent, is a course in health 
compulsory for first year students. Although the schools with required 
courses seem to be doing a commendable job, yet it is regrettable that 
there is such a paucity in the number of colleges with this requirement. 
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SANITATION 


Those who are familiar with methods in public health know that the 
initial health activities resulting from the early scientific observations 
were environmental. However, we notice that in Negro colleges and 
universities this facet of the health education program is woefully 
neglected at present. 

The sanitation of food and the environment in which it is prepared 
is of primary importance in a university community and may be taken 
as the first example. In only 7 out of 21 schools were facilities available 
to food handlers for washing their hands. On questioning, it was found 
that in the great majority of these institutions no attempt was made to 
require that all food handlers wash their hands before serving meals. 
Screening of windows was found in practically 80 per cent of the schools; 
but even so, flies were present in many kitchens and dining rooms, due 
either to faulty screens or carelessness in the closing of doors. 

The food handler’s examination is of some value in this program. 
Yet, here we find that of 48 schools, only 29, or 60 per cent, required 
a health examination of their food handlers, but of these, only 11 
required that all be examined. The rest were satisfied with the examina- 
tion of only the student helpers. Why the cook, dietitian, and non- 
student helpers are not examined in a great number of schools is 
difficult to explain. The quality of these examinations is not much 
better than that generally given to the student body as a whole. In 
many instances, the examination merely consists of physical inspec- 
tion. In very few schools are throat and stool cultures done when 
indicated; while the search for tuberculosis by routine flat chest X-ray 
is seldom included. 

Before leaving the subject of food, a word should be said about 
the status of nutrition in these schools. Although here again the 
sampling is not large, yet certain deficiencies may be noticed. In only 
13 of the 29 institutions could the meals regularly served to the students 
be considered as well balanced. In a goodly number, the meals were 
too often lacking in protective foods and consisted of a super-abundance 
of carbohydrates. The following sample meals from our investigations 
vividly bring out this point. 

Mid-day Meal: Bologna sandwiches and tea 

Evening Meal: Creamed potatoes and apple sauce 
Mid-day Meal: Beans, cornbread and apple pie 
Evening Meal: Bread, salmon croquettes, dressing, spaghetti, and beans 


Milk is not freely available. In only 8 of 25 schools was this “most 
perfect food” served to students three or more times per week. Of 
interest, also, is the fact that in eight of the schools visited, the milk 
served was not pasteurized, and quite often, the harvesting of this 
easily perishable product violated established sanitary principles. 
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The sanitary conditions of the dormitories is also of special signifi- 
cance. The conditions in the men’s units were appalling and in many 
instances suggested medieval practices. Dirty sheets and pillow cases, 
dirt and trash in the hallways and rooms, poor plumbing in lavatories 
and toilets, ill-kept shower rooms are too often found on the men’s 
side of the campus. Women’s dormitory rooms are generally much better 
kept. The reason for this difference is simply one of lack of effective 
supervision through rigid regular inspections. Where this is equally 
enforced in both the men’s and women’s dormitories, such marked 
differences in the general cleanliness and upkeep do not exist. 

Lighting presents a very acute problem in Negro schools. In prac- 
tically all, the quality and quantity of light are inadequate. In many 
dormitories, light is obtained only from a central ceiling bulb of low 
wattage. In many schools, students do not have any desk lamps, and 
those who possess such have them for adornment rather than for use, 
In a few institutions students do not have desks and are forced to 
study sitting on the sides of their beds. In addition in a number of 
colleges, the practice is still in force whereby all lights except those in 
the halls are turned off either at 10:00 P.M., 10:30 P.M., Or II:00 P.M, 
and students desiring to study must do so in the halls. This practice 
must be condemned as undesirable in a college environment. 

Another item which is of concern is the problem of crowded dormi- 
tory facilities. In only eleven of the men’s and sixteen of the women’s 
dormitory systems were all the rooms occupied by the normal number 
of two students. On the other hand, in the ten remaining men’s and 
eight women’s units for which we have information, one finds in certain 
sections or even in whole dormitories three and more students sharing 
rooms meant for two. Of greater concern is the fact that in a number 
of schools there are rooms where two and even three students sleep on 
the same bed. 

The final factor which further supports the contention that this 
group of institutions are as yet not aware of their sanitary responsibil- 
ities is seen in the fact that of 49 schools for which we have information, 
only 10 or about 20 per cent make an annual sanitary survey. Thus 
in many institutions, no attempt is made to determine yearly the condi- 
tion of dormitories, light, ventilation, heating, campus cleanliness, gar- 
bage and sewage disposal, fire traps, hazards in the gymnasium, and the 
sanitary conditions of eating establishments which are frequented by 
their students. : 


SUMMARY AND CONCLUSION 


This summarization of the conditions existing in 51 colleges in the 
school year 1938-39 shows conclusively that certain health activites 
are lacking in the majority of these institutions and that the reasons 
for these deficiencies may be summed up as follows: 
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1. Lack of interest on the part of college administrators. 

2. Lack of sufficient budgetary allowances. 

3. Lack of trained personnel. 

4. Lack of effective organization. 

The apparent lethargy of many presidents and administrative 
officers in matters relating to the improvement of the hygiene teaching, 
medical supervision of the student and the sanitation of the environment 
is the primary obstacle which must be overcome. College presidents 
must come to the realization that educating the student to meet certain 
requirements for a degree or certificate also carries with it the respon- 
sibility that the student will live in as healthy and clean environment 
as possible, that he will have a good measure of health protection, and 
that he will have an opportunity to improve his health habits and 
attitudes. The school is a community institution. Whether govern- 
mental or privately supported, funds are derived from the community. 
For such an investment, the community demands that when a student 
again returns to it after a period of four, five or six years, he should be 
an asset of the highest order. He who graduates with tuberculosis and 
has transmitted it to three or four student contacts in the college; or 
the individual with syphilis who has not been discovered, or the one 
who because of faulty habits and attitudes will later develop a serious 
degenerative disease and die prematurely is not a good investment. 
The college administrator who fails to meet this responsibility is not 
fully discharging his trust to the community. 
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The Factor Analysis 
as a Research Technique 


By C. H. McCoy 
State University of Iowa 


ROM time to time new techniques for research are devised. Not 
H infrequently these techniques open up new areas within which 

studies may be projected, and make possible the solution of prob- 
lems which could not have been successfully attacked prior to the 
development of the new method. The introduction of correlation and 
multiple regression techniques of statistical analysis into physical edu- 
cation, about 1919, is an example of the stimulus given to research by 
such newly-devised methods. 

Another type of statistical analysis which has fairly recently come 
into use is what is usually known as the factor analysis. In 1927, 
Charles Spearman’ proposed a method of analysis which would enable 
the investigator to analyze a battery of tests of measured abilities and 
to separate each test into two categories: (1) the part of the test which 
was due to what Spearman called a general factor, and (2) the part of 
the test that was specific to that test alone. Spearman, a psychologist, 
postulated the existence of what he called “general intelligence.” This 
general intelligence, or the ability to attack abstract problems, was 
supposedly supplemented by certain specific abilities which might be 
peculiar to any one test or trait. Shortcomings were soon discovered in 
this method, namely, the existence in a great many abilities of more 
than one factor of the type Spearman called the general factor; that is, 
the ability being measured had more than the one factor that was 
common to all of the tests although this factor was not present to the 
same degree in each test. Where some but not all the tests were more 
or less duplicates, as for example, several strength tests in a battery of 
tests of motor educability, the so-called “specifics” tended to be present 
in a number of tests items, but were not common to all. For these prob- 
lems Spearman presented no solution. These deficiences of the Spear- 
man method led to a further attack upon the problem. While a number 
of names might be discussed in this connection, .we shall limit the dis- 
cussion to the methods proposed by two investigators, for all the others 
at the present writing are minor varieties of these. 

Between 1931 and 1933, L. L. Thurstone? of the University of Chi- 
cago devised a method for solving such problems, by which any number 


1 Charles Spearman, Abilities of Man (New York: Macmillan Company, 1927). 
“ag L. Thurstone, The Vectors of Mind (Chicago: University of Chicago Press, 
1935). 
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of general or group factors may be isolated. He further refined these 
methods, and in 1935 published a revision which is at the present time 
the one most generally used in the educational field. 

In 1933, Hotelling® developed a similar method which was, however, 
considerably more time-consuming in the computation but which with 
proper manipulation could eventuate in approximately the same results. 
Hotelling’s approach has been primarily a mathematical one, and his 
concern has not been particularly with practical application of the 
method. The presentation in this paper will concern itself primarily 
with the Thurstone techniques and their uses. The Hotelling methods 
will be discussed only in connection with the problems of “rotation” 
in this type of research (vide infra). 

WHAT IS A FACTOR ANALYSIS? 

A factor analysis is simply another method of correlational research. 
It begins with a complete set of intercorrelations of all the variables to 
be studied. A successful analysis eventuates in the isolation of a number 
of factors or components which constitute the major part of the tests 
analyzed, and gives correlations between each of these factors and the 
individual variables or test items. 

For purposes of illustration an analogy may be drawn between 
the factor analysis and a chemical analysis. Let us select a number of 
organic compounds and write their formulas without regard to the 
molecular structure or their submolecular groups (see Table I): 








TABLE I 

CuH2On Cane sugar 
Ce Hi20, Dextrose 
Ce HwOs Starch 
C: H, O Alcohol 

H: OS Sulphuric acid 

H Cl Hydrochloric acid 
CaHuOs N Quinine 





Hydrogen, which is common to all these compounds, would correspond 
in a factor analysis to a common factor. Oxygen, which is common to 
six of the compounds, and carbon to five, might, technically speaking, 
be called group factors; that is, they are common to a group of vari- 
ables, but not to all. On the other hand, sulphur, chlorine, and nitrogen, 
which are present in only one compound, would in the terms of the 
factor analysis be spoken of as the specifics. Let us now think of these 
factors and specifics in terms of physical education test variables. In 
most athletic activities, strength, or the ability to apply force, is present 
to a fairly high degree. Strength, then, might correspond to hydrogen 
as given in the example in Table I. Velocity, or the ability to move the 
parts of the body with great rapidity, might be present in most of the 





3 H. Hotelling, “Analysis of a Complex of Statistical Variables into Principal Com- 
Ponents,” Journal of Educational Psychology, 24 (1933) 417-441. 
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athletic activities, as in track and field events, but be absent in a few, 
such as strength tests. This factor might correspond to carbon in 
Table I. Dead weight, or the part of weight other than muscular, would 
be another factor which would affect all of the track and field events, 
and such a strength test as the leg lift; but it would have no effect upon 
such a strength test as that of grip strength. This factor might corres- 
pond to oxygen in Table I. Certain of the athletic events might depend 
upon some specific quality; for example, success in the high jump is 
partly dependent upon the relative length of the legs; success in the shot- 
put is partly concerned with the width of the shoulders; and the ability 
to do some other event might be primarily dependent upon some other 
specific ability. These items would correspond to sulphur, carbon, and 
nitrogen in Table I. In a factor analysis only the common and group 
factors appear, while the specific factors are completely unaccounted for 
so far as isolating or measuring them is concerned. 


SOME FUNDAMENTAL CONCEPTS 


A factor may be thought of as an elemental component of a group 
of tests, in which concept the factors are completely independent and 
not correlated each with the other, just as hydrogen and oxygen are 
independent; and just as the latter may unite to form water, so these 
factors may combine to form a compound. It should be emphasized 
that in any given factor analysis the factors which go to make up a 
given battery of tests may be so completely combined as to render it 
impossible to separate them. Hence it may appear as though these fac- 
tors are not independent and uncorrelated. Further study, however, and 
experimentation with additional tests carefully selected will usually 
make possible the separation of these combinations of factors. To con- 
tinue the chemical analogy, the combination of factors appearing in a 
factor analysis would correspond in a chemical analysis to the com- 
pounds having the hydroxyl radical, such as C,H,(OH) (alcohol), or 
the organic acid COOH radical, such as in C,H,N(COOH) (nicotinic 
acid). This analogy breaks down if examined too closely, for if one puts 
into the test battery individual test items which contain but one of these 
“radical” elements, then the individual factors separate and break down 
the radical. For example, if we analyze track and field activities, it will 
be almost impossible to separate strength and velocity. These factors 
appear as power. If, however, we put into the battery of tests to be 
analyzed a couple of strength tests and a test of pure velocity itself, it 
will now be possible to separate out strength and velocity in pure form 
in the track and field tests. 

A “factor loading” is the correlation of the factor with each test 
item. The sum of the squares of all of the factor loadings for any given 
variable (or test) is called a communality, the square root of which 
will be the multiple correlation with all of the factors when they are 
used to predict this variable. 
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Any given variable may be accounted for by the various common or 
group factors, by the various specific factors which may be concerned 
with that particular variable, and by the errors. These errors may be 
ones of unreliability, or “errors” in the sense of differences of technique, 
etc. To illustrate, the running high jump might be composed of the fac- 
tors of force, velocity of muscular contraction, dead weight, length of 
leg, and skill in performance, factors which might be common to a 
number of track and field events. In addition, there might be such 
specific factors as relative length of the lower leg to the upper leg. 
Errors might be due to unreliability, such as the well-known fact that 
a jumper is apt to do better one day than another. They might be due 
to differences in environmental conditions, such as having part of the 
group tested when there was no wind and having others tested when 
there was a considerable wind; and they might still further be due to 
the fact that some individuals use the form of the scissors jump while 
others use that for the western roll. If we denote common and group 
factors by F with appropriate subscripts, the specific factors by S, 
errors by £, the whole of a variable may be accounted for by the follow- 


ing formula. 
F2+F,2+F2+... F,2+S$,2+5,2... 
S,? + E,7+E2+...E,?=1.00 


The difference between 1 and the decimal obtained by the communality 
will represent the part of the test or variable unaccounted for by the 
common or group factors but does not in any way tell how much of this 
is due to specific factors and how much to error. 

A geometric representation of a factor analysis which is completely 
valid may be obtained by plotting the factors at right angles to one 
another. It is feasible to show this representation in a diagram of only 
two dimensions. (See Figure I. The factor loadings are given in 
Table IT.) 











TABLE II 
Factor Loaprncs FoR PLot IN Ficure I 
Variable No. Factor I Factor II h 
I .go —.05 .go 
2 85 10 86 
3 .60 .60 86 
4 40 -70 81 
5 50 20 54 
6 10 -9O QI 
7 .00 75 75 
8 —.05 50 -§0 





Factor I may be thought of as force or strength, and Factor II as 
velocity. This is purely a hypothetical case assuming that Factors I 
and II are the only ones involved (which assumption is not apt to be 
true). We have indicated on the two axes the scale of factor loadings, or 
the correlations with the factors. To illustrate, Variable 4 would have 
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a factor loading of .4 with Factor I, and a factor loading of .7 with 
Factor II. The diagonal, which we will represent by /,, is the square 
root of the communality and represents the multiple regression of Vari- 
able 4 with Factors I and II. The same principles will apply to Variable 
3. The correlation between Variables 3 and 4 may be represented by the 
following relationships: ; 
154 = h,h, (cosine of angle,,) 

The angle is that between the two vectors #, and A,. This relationship, | 
which can be projected into any number of planes, can readily be 
visualized in three dimensions; when we pass into four or more dimen- 
sions, however, it is necessary to call upon the geometry of hyperdimen- 
sional space to understand how six or eight planes may each be at right 
angles to each other. This relationship is mathematically possible, 
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though in our three dimensional world not possible to visualize. Those 
who have not studied the mathematics of hyperdimensional space will 
either have to take this statement on faith or study the underlying 
mathematics! 

When a number of variables are analyzed, one difficulty which 
appears is that when the variables first emerge in groups in space, 
whether this space be one, two, three, or hyperdimensional, they are 
not properly orientated into their actual factors. With the exception of 
the first factor which appears (in the temporary first factor), all the 
other factors distribute themselves around one or more orthogonal 
planes in such a way as to be evenly distributed on either side of these 
planes; that is, the plane runs through the approximate centroid of the 
tests. The tentative factors first obtained have to be rotated a number 
of times to obtain the true factor. One of the objections to this pro- 
cedure is that it is sometimes subject to errors of judgment, which 
criticism is a valid one. The fact that this method is subject to certain 
errors of judgment is not peculiar to this method of research alone. 
Almost any method of research—statistical, historical, philosophical, 
and experimental—may be subject to the same type of error. The 
method merely needs to be used with caution (as does any other 
method) and with all possible care taken to avoid the most common 
sources of error. 

This matter of rotation involves some of the controversies between 
Hotelling and Thurstone, Hotelling holding that rotation is unnecessary. 
The writer, after careful study, believes that the evidence, which has 
been amply discussed in another publication,* is completely on the side 
of the necessity for rotation. It should be pointed out that this method 
of rotation, which is best done by the so-called two-at-a-time method, 
is something that should be undertaken only by those who are expert 
in its use. As is true of other complicated tools of research, one needs a 
certain amount of training in this method before using it for research 
that is to be published. 

To reduce the possibility of errors and to make it most probable 
that the rotations are correct, a number of precautions should be taken: 

1. Use variables that are as simple and uncomplicated as possible. 
For example, one should never include large test batteries, such as whole 
cardiovascular tests, a fact which may be illustrated by the inclusion of 
the Schneider test, the McCurdy-Larson test, the Crampton test, the 
Foster test, and the pulse-ratio test as single variables. Such variables 
are too complicated to be readily broken down, and they are much 
more apt to act as radicals. There should be included as test variables 
In such a cardiovascular study the individual pulse rates (reclining, 





*C. H. McCloy, Eleanor Metheny, and Virginia Knott, ‘‘A Comparison of the Thur- 
stone Method of Multiple Factors with the Hotelling Method of Principal Components,” 
Psychometrika 3:2 (June 1938). 
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sitting, and standing), the individual systolic and diastolic pressures, 
etc. It is not always possible to simplify a variable as much as we wish, 
but a good rule is to keep it as simple as possible. 

2. Do not include direct measures and indirect measures, or quo- 
tients, in the same batteries to be analyzed; that is, if one is analyzing 
six strength tests and four track and field events, do not include in 
addition such derived scores as the P.F.I. and the Athletic Quotient, 
It would be highly probable that the results, so far as these two quo 
tients are concerned, would be apt to be uninterpretable. They would 
not, however, ruin the results of factoring the other tests. A number of 
variables which may be thought of as direct variables frequently act 


as derived scores; for example, in analyzing strength tests, and track | 


and field activities, if one were to include the number of chins and the 
number of dips, since these are so affected by weight and therefore 
resemble a P.F.I. much more than they do a strength test, one would be 
mixing direct and indirect scores. Hence one should be on the lookout 
for this source of confusion. 

3. Try to avoid the inclusion of data from heterogeneous groups; 
for example, do not combine boys’ and girls’ scores in athletic events, 
It is wise not to combine data from two schools. We have found in some 
cases that the pupils from one elementary school taught by one teacher 
performed 20 per cent better than did other pupils from a neighboring 
school. This condition introduces sources of error which should be 
avoided if feasible.® 

4. Think through as nearly as possible what factors you would 
expect to find, and include one or more variables which are as pure as 
possible in these factors; for example, in all track and field activities 
you would expect to find strength as one of the factors. If you include 
two or three strength tests, you would always have the axis of one of 
the factors located, which reference point aids greatly in rotation. You 
would expect that dead weight would be another factor, so you would 


want to include weight as a variable. The inclusion of weight does not — 


completely locate the dead weight axis because both live and dead 
weight are present, but it does locate the plane which enables the axis 
to be located. 

After rotation comes the problem of the identification of the factor, 
which is in some cases easy, as with strength and velocity; and which 
in some cases is so difficult that while we know that there is a factor 
present, we cannot positively identify it without further experimenta- 
tion. In the latter case it may be well simply to number or letter the 
factor, but develop such hypotheses as one may well develop, and try 
them out in further studies. 


5 If it is necessary to combine data of this type, the data may first be corrected by 
analyzing them for variance. See E. F. Lindquist, Statistical Analysis in Educat 
Research (Chicago: Houghton Mifflin Company, 1940). 
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WHAT CAN THE FACTOR ANALYSIS DO? 


The factor analysis will not do everything which is discussed below 
in every study to which it is applied, and it should, of course, be stressed 
that the factor analysis is not necessarily the only method of accom- 
plishing these things. It is, however, a convenient one and one which, in 
many instances, is practically the only feasible method that we now 
have. A consideration of the various possibilities may make clear the 
kinds of studies to which this type of correlational analysis may well 
be applied. 

1. When analyzing properly selected variables, the factor analysis 
can isolate mathematically factors that cannot be readily isolated by 
experimentation; for example, it can separate dead weight from live 
weight. 

2. The factor analysis can explore for new factors or elements. 
Suppose, for example, that one wished to analyze some such group of 
activities as ball games. He would first attempt to analyze subjectively 
these activities into their elements. He could readily think of such 
possible factors as strength, velocity, four or five types of educability,® 
dead weight, and perhaps others. He would then select test variables 
of one kind or another to measure these factors in as pure a form as 
possible. He would probably also put in as test variables certain game 
elements; for example, if he were analyzing football, he would include 
passing, punting, drop kicking, speed of charging, amount of energy 
the individual could develop in charging, ability to change direction, 
and other elements which will readily occur to the reader. He would 
then intercorrelate all of the variables selected and apply the factor 
analysis techniques. It is probable that not only most of the factors 
that he expected to find will come out, but also that others which he 
has not thought of will emerge. The problem then is to identify these 
factors, a process which may involve another factor analysis in which 
are included, in addition to the original variables which proved fruit- 
ful, a number of other variables which attempt to verify tentative 
identifications of the new factors. In this identification it is quite prob- 
able that some of the factors will be new ones for which we have no 
terminology; for example, in identifying factors of character, we fre- 
quently find components for which we have at present no concepts. 
Combinations of these components form traits for which we do have 
names.’ The identification and naming of these new factors are fraught 
with no more difficulty in the field of physical education than in other 
fields. Experiments in nutrition resorted to the expediency of using 
letters to designate the vitamins, and only recently, as the vitamins 





®C. H. McCloy, “A Preliminary Study of Factors in Motor Educability,” Research 
Quarterly, 11:2 (May, 1940). 

7 For example, see p. 281 of C. H. McCloy, Tests and Measurements in Health and 
Physical Education (New York: F. S. Crofts and Company, 1939). 
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have been isolated chemically, have they received chemical names. The 
same difficulty exists in identifying and naming the hormones of the 
glands of internal secretion. Whoever in the history of chemistry dis. 
covered and named hydrogen faced the same problem. He probably 
found that hydrogen when combined with air produced water vapor, 
and hence coined its name from ddwp (water) and -yevns (born). 

3. The factor analysis may be used, as it were, to break up the 
molecule; that is, where a variable is somewhat complicated and com- 
posed of a number of factors, it is generally possible to isolate these 
factors and, to continue the chemical analogy, to break the molecule 
down into its atoms. 

4. When the factors have been isolated, the factor analysis provides 
a means for their measurement. Whether we measure them in their pure 
form, or if desired, in the form of a compound or radical, they are 
measured in the sense that we get them in terms of their correlations 
with identified factors, or conversely how closely the factors correlate 
with the variable. It is further possible to combine these factor loadings 
with the intercorrelations, means, and standard deviations of the vari- 
ables and obtain multiple and partial correlations and muitiple regres- 
sions, which enable us to measure the factors rather completely. This 
measurement is, however, limited to measuring in terms of standard 
scores; that is, we cannot measure as yet dead weight in pounds, but 
we can measure the individual’s dead weight in terms of standard 
deviations from the average dead weight of the group.® Although the 
problem has not as yet been solved, it is possible that this limitation 
may be sometime overcome. In many cases these standard scores, per- 
haps interpreted in terms of T-scores, may be completely adequate. 
A track coach, for example, who may want to measure the relative 
velocities of students (in pure form) can do so with great accuracy. 


LIMITATIONS OF FACTOR ANALYSIS 
1. Just as in a chemical analysis of a pure salt, all that the chemist 


can extract is sodium and chlorine, in like manner, if the only factors . 


present in a given battery of tests happen, for illustrative purposes, to 
be force, velocity, and dead weight, those will be all the factors that 
will come out of the factor analysis. One should remember that these 
factors will appear only if they are present in at least two of the tests 
analyzed. Otherwise, the factor may act as a specific, which does not 
appear in the factor analysis. In this connection, the reader should keep 
in mind the fact that what may be a specific in one analysis may be 4 
group factor in another. To illustrate, suppose that we were to analyze 
four tests of strength, such as those of right grip, left grip, push, and 
pull, none of which had any concern with dead weight. If we now added 

8 Aileen Carpenter, “An Analysis of the Relationships of the Factors of Velocity, 


Strength, and Dead Weight to Athletic Performance,” Research Quarterly, 12:1 
(March 1941) 34. 
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weight to this battery, the only factor that would appear would be 
force. Since about 40 per cent of weight is muscle, weight would then 
be correlated with strength. Dead weight would in this case have to be 
a specific since it is concerned only with the one test. If to this battery 
we were to add the running high jump, the 50-yard dash, and the 12- 
pound shot-put, and to re-analyze it, force would again appear as the 
major factor. In addition to velocity appearing as another factor, dead 
weight would also appear, being negatively correlated with the dash and 
the high jump, and positively correlated with the shot-put. 

2. The crude or obtained factor loadings must be rotated before 
they are useful, a procedure which involves a certain type of skill and is 
subject to possible errors. If the rotations are incorrect, errors of inter- 
pretation will certainly follow. 

3. As is true with other statistical devices, the results of the factor 
analysis are no better than the data upon which they are based. Data 
so carelessly gathered as to have a high degree of unreliability will be 
no more significant when factored than they would be if analyzed in any 
other way. 

4. Because of the highly subjective element associated with rotation, 
this method is one in which guided experience is a prerequisite. The 
literature, particularly in psychology, is already full of very badly ana- 
lyzed studies in the field of factor analysis, most of them badly rotated. 
This condition is no different from that in the use of other statistical 
methods. When partial correlation first became popular, the literature 
was full of inexpert correlational studies. This limitation is stated here 
only to encourage the prospective research student to be cautious about 
publication before he is adequately trained in this method of research. 

The methods of factor analysis are yet far from perfect. One of the 
imperfections is a technical, mathematical one which will not be under- 
stood by the individual who has not done a factor analysis. It concerns 
the numbers that should be placed in the diagonals of the correlational 
matrix. This defect, however, together with the necessity of rotation, 
ordinarily will not affect the obtained factor loadings significantly. The 
differences between “true values,” which might be obtained under ideal 
circumstances, and the actually obtained values are seldom greater than 
the differences in correlations obtained from different but homogeneous 
samplings. To make this statement clearer, suppose that the male stu- 
dent body of a university were to be divided into two chance halves. The 
same tests would then be run on each half and intercorrelated. The 
intercorrelations of the two groups would not be the same, and if they 
were factored, the factor loadings would be slightly different. The errors 
introduced by the lack of a correct diagonal value or by rotation are 
seldom greater than these differences. As the methods are further im- 
proved, we may expect these errors to diminish. At the present, how- 
ever, they are not particularly significant. 
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Probably the greatest dangers in the use of this method are, first, 
that :t may be misused by those who have not taken the time to master 
its techniques or understand its limitations; and, second, that it may 
be thought by certain zealots to be the method of statistical research, 
Hence, may I repeat in other words a statement made above, namely, 
that the method of multiple factor analysis is just another, but more 
complicated—and more potent—statistical variation of the principle 
of partial correlation. It lends itself to the accomplishment of a certain 
type of analysis not possible through the use of other techniques, but 
it has the limitations of all statistical methods in that it cannot trans. 
cend the limitations of the data to which it is applied, nor can it pro 
duce accurate results when inexpertly used; and there are many, many 
kinds of statistical problems to which it does not apply. 

While the method of factor analysis was devised by a psychologist, 
like any other method of correlation it is applicable to numerous fields, 
It has been applied to: (1) numerous studies of motor skills, (2) the 
analysis of anthropometric data, (3) the analysis of cardiovascular 
variables, and (4) the study of character and personality traits. (See | 
the bibliography for these studies and others to which factor analysis 
has been applied.) It is still rather early to predict what all the possi- 
bilities of such a method will be for physical education. Among other 
things, however, it should enable us to analyze the basic factors inherent 
in each activity and to know just what physical and other qualifications 
are required for successful performance in each activity, which know- 
ledge should eventually give us better tools for guidance in our ow 
field. In the field of character and personality there is already evidence 
that the utilization of the factor analysis may eventually give us a key 
for more easily unraveling emotional difficulties, a sort of mechanical 
psychoanalysis, as it were,® similar to a botanical key by which we 
identify plants. 

The factor analysis should eventually not only offer us much help 
in the solution of pure science studies as we attempt to break dow 
complex skills into their elements for better understanding, but there 
is a further possibility that it may eventually make real contributions 
to curriculum studies. If we know what common elements are required 
for certain types of activities, we may be able to see that these are 
included early enough in the course to supply the prerequisites for later 
learning. In all events, it is a technique that will repay intensive study.” 


®Emma McCloy Layman, “An Item Analysis of the Adjustment Questionnaire,” 
The Journal of Psychology, 10 (1940), 87-106. 


10 To study the techniques of the factor analysis, the reader is referred to the appet- 


dix of L. L. Thurstone, op. cit. For a simpler discussion and for a discussion of rota | 


tion, see J. P. Guilford, Psychometric Methods (New York: McGraw-Hill Book Com: 
pany, Inc., 1936), Chapter XIV. 
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An Analysis of the Relationships of the 
Factors of Velocity, Strength, and Dead 
Weight to Athletic Performance 


By AILEEN CARPENTER 


Teachers College of Kansas City 
Kansas City, Missouri 


such as track and field events, have expressed an interest in 

the relationship of a number of structural and functional var. 
ables to this kind of performance. Among these variables are muscula 
strength, velocity—or the ability to move the parts of the body at hig 
speed—and the effects of over- and underweight. The advent of th | 
statistical technique known as factor analysis into the available battery 
of statistical research tools makes possible an analytical attack upn 
these problems that formerly was not conveniently possible. 

Data secured on roo college girls included: normal weight;? 9 
yard dash; broad jump; 6-pound shot-put from a stand; a total trad 
and field score computed by combining these 3 track and field events; 
a total strength including scores from 28 different strength tests of bot 
the Martin and intercollegiate type;* a shoulder girdle strength whid 
included the pectorals, both anterior and posterior deltoids, latissimu, 
trapezius, and forearm flexors and extensors; and an arm strength com- 
bination of the right and left grip with the push and pull strengths. Tk 
reliabilities of the tests were found to be sufficiently high to justify thet 
use.* 

A factor analysis using Thurstone’s method® was carried out will 
eight of the variables. The intercorrelations are shown in Table I. 

Dash and broad jump are both negative to weight and norm 
weight, yet the several variables involving strength are positive ti 
weight in all cases. 


Ri secss: students of the type of athletics that demands speed, 


1 This normal weight was computed according to-the formula for college women 
C. H. McCloy, Appraising Physical Status; Methods and Norms (Iowa City, low: 
University of Iowa, 1938). 

2 Each of the three track and field events was T-scored. This accounts for the fat | 
that the correlations of the dash with the other variables are positive rather than neg | 
tive as would have been the case if the correlations had been in units of time. The tht | 
T-scores were added to obtain the total track and field score. | 

3 Aileen Carpenter, “A Critical Study of the Factors Determining Effective Strengt | 
Tests —: RESEARCH QUARTERLY, 4:4 (Dec. 1938). 

4 Ibid. 

5L. L. Thurstone, The Vectors of Mind (Chicago: University of Chicago Press 
1935). 
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TABLE I 
INTERCORRELATIONS OF EIGHT VARIABLES * 
Normal Broad Shot-Shoulder Strength 

Weight Weight Dash Jump put Strength Total 
Normal weight .._ .8737 
OE aisa's cveeee —.0734 —.1129 
Broad jump .... —.1524 —.0673 5957 
Shot-put ...... 4238 4439 2675 3108 
Shidr. strgth..... .5099  .4026 .2079 §©.2748 4773 
Tot. strength . 5854 5219 .2407 2061 5649 7874 


Grips, push and pull .3957 3338 IIIS .I9IO .4261 4497 5391 


*All correlations and factor loadings are given to four decimals. They are of course not 
“significant” to four decimals. In a factor analysis, however, early rounding off frequently results 
in finding it difficult to check results with assurance. Since some readers may wish to check the 
computations, the results are given in this form. 





The factor analysis, after rotation by the two-factor-at-a-time® 
method resulted in the loadings given in Table IT. 











TABLE II 
Rotatep Factor LoApINGs * OF EIGHT VARIABLES 
I II III h 
ee 6279 —.0248 7034 9432 
Normal weight ......... 5458 0981 7055 8973 
ST sep WG dees sees 2332 .6068 —.2900 7118 
Broad jump ............ .2688 6163 —.3689 7670 
Sy os cc sirsccceess 6249 3166 .0622 -7033 
Shoulder strength ........ 8460 —.0429 —.0132 8472 
Total strength .......... 8991 —.0190 0516 .goo8 
Grips, push, pull ......... 6255 .0568 —.0507 6302 





* The fourth and subsequent factors were found not to be significant, and hence omitted here. 


These “factor loadings” may be interpreted as zero-order correla- 
tions with their respective factors. The different factors are uncorrelated 
with each other. 

Factor I is most heavily weighted with the strengths in the three 
strength events and the strength variables have no significant loadings 
in either of the other factors. We are therefore safe in identifying this 
factor as strength. Factor II has significant loadings only in track and 
field events and not with either weight or strength, hence this may be 
safely identified as velocity, or speed of movement. The third factor is 
more difficult of identification. It is most heavily loaded with the two 
weight variables but these are also heavily loaded in the strength factor. 
We therefore propose the theory that body weight may be divided into 
two components, that part of weight which is muscular tissue and which 
appears in Factor I as strength, and the part of weight which is not 
represented by contractile tissue but which is purely a load on muscular 
weight. We shall call the first “live weight” and the second “dead weight” 
and propose the identification of the third factor as dead weight. This 


*J. P. Guilford, Psychometric Methods (New York: McGraw-Hill, 1936). 
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identification is strengthened by examination of the other factor load- 
ings for this factor. Dead weight would be a handicap to the dash and 
the broad jump, as it would be simply surplus baggage. It would be an 
advantage in the shot-put—or at least no disadvantage—because of 
the increased resistance to the reaction from the shot-put effort. 

Using these factor loadings, the dead weight factor when correlated 
with the multiple regression combination of the actual weight and total 
strength resulted in a multiple correlation of .8325. The following 
formula for the prediction of dead weight from total strength and weight 
was then worked out: 


Dead weight = 1.6079 weight — .0247 total strength + 9.29 


To obtain these multiple regressions to predict a factor, since the factor 
has no mean and no standard deviation, 50 is used for the mean and 10 
for the standard deviation. This results in a score which is in terms of 
a T-score. i. 

Total strength and actual weight combined gave a multiple correla- 
tion of .9076 with the strength factor. From these the following formula 
resulted: 


Strength factor = .0364 total strength + .2408 weight — 34.85 


For the prediction of the velocity factor, two combinations were 
tried. Broad jump, total strength, dash and shot combined gave a 
multiple correlation of .7469 with the velocity factor, while broad jump, 
total strength, and shot combined gave a multiple correlation of .7190. 
Considering this and the fact that the dash and the broad jump cor- 
relate almost equally with the factor—the broad jump slightly higher— 
it was decided to use the latter in the formula for the prediction of the 
velocity factor, even though the multiple correlation is slightly lower. 
This also permitted us to administer the test indoors, using the indoor 
shot. The velocity factor may be predicted from the following formula: 


Velocity factor = .5§795 broad jump + .6777 shot-put 
— .0203 total strength — 23.22 


These three values were then computed by the above formulas for 
each of the 100 subjects. Three more variables were computed for the 
study, strength factor divided by weight factor (SF/WF), strength 
factor divided by weight T-score (SF/WTS), and weight factor di- 
vided by weight T-score (WF/WTS). These six new variables were 
then intercorrelated with each other as well as with the shot, broad 
jump, dash, actual weight, shoulder girdle strength, total strength, and 
the track and field combined score. Table III gives the intercorrelations. 

It is interesting to note that the weight factor is negative to all but 
the strength factor, shot-put, weight, shoulder girdle strength, and total 
strength. It is significantly positively correlated only to weight. The 
strength factor, as would be expected, is closely related to total and 
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We) TABLE III 



































d INTERCORRELATIONS OF THIRTEEN VARIABLES 
n WF SF VF SF/WF SF/WTS WF/WTS 
of WF 
SF .2366 
i VF 1161 —.0384 
d SF/WF —5452 6477 1124 
al SF/WTS —.8676 .2921 1056 8283 
WF/WTS —.0465 —.8207 —.0808 —.15§90 —.2546 
8 Shot -1459 5424 6232 3721 1696 —.5047 
at Dash —.3320 1731 4598 4158 3644 —.2281 
BJ —.3278 1176 7679 .3586 3335 9—.2374 
Wet. 7951 .6366 -——.0826 —.0859 —.3978 —.5384 
SS 0914 7751 —.0126 5368 .3210 —.6681 
i TS .0763 .9679 .0187 6913 .4176 —.8365 
or T&F —.2314 .3691 .7846 4893 3643 —.4288 
[0 
of Shot Dash BJ Wet. Ss TS 
WF 
a- SF 
VF 
la SF/WF 
| SF/WTS 
WF/WTS 
Shot 
re Dash 2675 
| BJ 3108 5975 
a Wet. 4238 —.0734 —.1524 
DP, SS 4773 .2079 2748 .5099 
.5649 -2407 .2061 5854 -7842 
)0. T&F 6669 7956 8268 0617 3317 3959 
yr 
he shoulder girdle strengths, weight, shot-put, and the strength factor 
. divided by weight factor. It is highly negative to weight factor divided 
er. by weight T-score. The velocity factor shows a high relation to shot-put, 
or 
a: TABLE IV 
Rotated Factor LOADINGS OF THIRTEEN VARIABLES 
I II III h 
for Weight factor ......... .1704 —.0229 .9582 9734 
he svg factor ....... 1.0019 —.0087 .0056 1.0019* 
elocity factor ........ —.0289 8927 —.025 8935 
rth SF/WF : Fs 
ia 5674 .1280 —.6440 8678 
di- ao .3188 0344 —.9140 .9686 
i os ae —.7837 —.1503 .0484 7994 
ad eae PO yas ba xia s _ $484 1181 7984 
RREEEK se ec0 ses 1633 6364 ——.3710 7545 
nd wae Ne day « a 7796 —3 706 8690 
a are 641 r i : 
ns. | Shoulder strength ...... ts 08 : — so — 
: | Total neath 309 O811 0577 8368 
ut | j.§ otal strength ........ 1.0035 O41 —.1105 1.0104 
we Track and field ....... 3144 .9187 —.2512 1.0029 
* Ordinarily communalities should d re have in thi 
“he are undoubtedly the reeule oy he . not exceed 1.0000. The three that we have in this column 
r d by the Th hod h s. Si 
n d experience has shown that so-delng cach an seni with yoo egg mend gh maha pon al "on 


not significantly alter the factor loadings, this has not been done here. 
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broad jump, and the track and field combination, is fairly high with 
dash, and is almost zero with the strengths and weights. 

A rotated factor analysis of these thirteen variables resulted in the 
loadings’ in Table IV. 

When we examine the factor loadings in Table IV a number of 
things stand out. First, the dead weight factor, the strength factor, and 
the velocity factor are measured to a very high degree of validity and 
in almost pure form, as is evidenced by the high factor loading in its 
own column and the negligible factor loadings in other columns. The 
track and field events would indicate that the most important con- 
tributions are made by velocity and strength respectively, with the 
latter showing significantly in the shot-put. As would be expected, the 
shot-put has a slight positive correlation with the dead weight factor 
and the dash and broad jump have relatively low but significant nega- 
tive correlations with the dead weight factor. Weight is relatively highly 
correlated with both strength and dead weight factors while the 
strengths, as would be expected, are significantly correlated only with 
the strength factor. 

Let us next consider the three index correlations,® strength factor/ 
weight factor (SF/WF), strength factor/weight T-score (SF/WTS), 
and weight factor/weight T-score (WF/WTS). 

1. In the first index, strength factor/weight factor, as would be 
expected from such an index correlation, the numerator (strength fac- 
tor) will insure a positive correlation with the strength factor while the 
denominator, (weight factor) will insure a negative correlation with the 
weight factor itself. 

2. The same is true of strength factor/weight T-score. These first 
two index numbers may be thought of somewhat in the light of “factor 
physical fitness indices” in the sense that as in the Physical Fitness 
Index (P.F.I.) strength is in the numerator while a function of weight 
is in the denominator, so in these indices we have the factor of strength 
in the numerator and a function of weight in the denominator. By these 
factor loadings we see the important part played in such a P.F.I. by 
dead weight. 

3. The third index, weight factor/weight T-score, rather surpris- 
ingly has no significant loading with the weight factor. It has a very 
negative loading with the strength factor. The significance of this seems 
to be that the greater the dead weight is in preportion to total weight, 
the less will be the strength, while in the index (strength factor/weight 


7 The factor loadings of the variables common to Tables II and IV vary slightly. 
This is because of the fact that in all methods of factor analysis certain assumed values 
must be placed in the diagonals of the correlation matrix. (See Thurstone, L.L., Vectors 
of Mind, Chapter III) The smaller the number of variables, the larger this error may be. 
It is therefore highly probable that the values in Table IV are the more accurate. 


8G. W. Yule, and M. G. Kendall, Introduction to the Theory of Statistics (London: 
C. Griffen and Co., Ltd., 1937) p. 300. 





/ 
)s 


C- 
he 
he 


tly. 
ues 
tors 


lon: 


FACTOR ANALYSIS OF RELATIONSHIPS 39 


T-score) the greater the strength factor in proportion to weight, the less 
will be the dead weight factor. 


SUMMARY AND CONCLUSIONS 


The data used in this study were secured from the measurements 
taken on one hundred college girls. An analysis was made of the vari- 
ables of strength, power, and weight and from these were predicted 
(from multiple regression equations) these three factors, strength factor, 
velocity factor, and dead weight factor, which were later computed for 
each individual together with three more indices, the whole then being 
re-analyzed. 

The significant contributions are that three uncorrelated factors or 
components of motor activities of the power variety have been isolated 
in relatively pure form and to a degree of validity which is undoubtedly 
as high as the reliability of the batteries of variables from which they 
were computed. The usefulness of such a set of factors so computed lies 
first in the fact that for research purposes each of these qualities may 
be computed for any given woman of the college age group. Second, 
if such computed values are placed in a battery of tests being factored, 
these three factors are immediately identifiable, thus greatly simplifying 
this particular problem. Third, it seems to us that the availability of 
these measures opens up numerous problems in the fields of tests and 
measurements, of the analyzing of motor abilities and of anthropometry, 
which have thus far been most resistant to a research attack. We should 
suggest that numerous similar studies be conducted on other age groups 
in order that standards may be made available for each. 

It should be remembered that these factors are in terms of T-scores 
for the experimental group used; hence these formulas should be used 
with caution on any other group. If upon using these three factors with 
any other group of girls or women, a tabulation of the results is found 
to have a mean of approximately 50 and a standard deviation of ap- 
proximately 10, the experimenter can probably proceed with confidence. 














Achievement Examinations for 
Elementary and Intermediate 
Tennis Classes 


By M. Gtapys Scott 
State University of Iowa 
Chairman, Research Committee, Central Association of Physical 
Education for College Women* 


‘Tw Central Association of Physical Education for College 
Women, through its Research Committee, has set for itself a 
long-term project aimed at the improvement of the written 
examination for college physical education classes. The first report of 
this work was in the field of swimming.? The purpose of this report is 


' 


to present a similar test of knowledge in tennis. Some work was aly | 


done on tennis skill tests and a summary of that work is included. 

The aim of the organization in developing these tests is to provide 
examinations that are superior to those which the individual teacher 
has time to construct, that will serve as an adequate measure d 
comprehension in the respective sports, and that will serve as a pat 
tern for the construction of other test items and examinations. It 
is also hoped that this work will encourage the practice of expecting 
increase in knowledge and understanding, as well as development of 
skills in college classes. 


PROCEDURE 


The procedure followed in this study was almost identical with 
that in the swimming study.? The test items were based on materia 
considered important by members of the committee, all of whom teach 
tennis. The experimental form of the elementary examination cot 
sisted of 30 multiple choice and 47 true-false items. The intermediate 
consisted of 31 and 41 items, respectively, of the two types. Reports 
were returned from 19 schools providing 818 cases for the elementary 
and 296 for the intermediate examinations. 

The instructor was also asked to rate.each player’s ability, ac 
cording to a descriptive scale which was sent to her. She was als 
asked to administer skill tests if she had time and facilities. The tests 
consisted of forehand, backhand, and service tests, very similar to 


1 Other members of the committee working on this study were Leonore Alway, | 


Aileen Carpenter, Louise Kuhl. 
2M. Gladys Scott, “Achievement Examinations for Elementary and Intermediate 
Swimming Classes,” Res. QuART., 11:2 (May 1940) 100. 
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those suggested by Driver, and the Dyer backboard test.* The re- 
turns showed all four tests completed for 128 elementary students 
and 63 intermediate ones, while an additional 230 beginning and 104 
intermediate students took all tests except the Dyer. 

Additional data collected at the same time in classes at the Univer- 
sity of Nebraska made possible further analysis. Two judges rated each 
player on form while she took the drive and service tests. One judge 
could see only the performer, the other could also see where the ball 
went. Scores were kept on all balls as to where they fell and whether 
they went over or under the rope. The Dyer test was given near the 
beginning of the course and again several weeks later near the end of 
the course. The Hewitt ° knowledge test was given as well as the experi- 
mental battery of this study. The cases varied from about 120 to 150. 


ANALYSIS OF DATA 


The items to be retained in the written tests were selected on the 
basis of the difficulty rating (percentage passing the item) and the 
index of discrimination (mean rignts—ME€AN wrongs). The easiest items 
were omitted, those with a difficulty rating of more than 95 in the 
elementary form and above 96 in the intermediate one. The minimum 
index of discrimination for selecting valid items was 5.0. This left in 
the elementary examination 25 multiple choice and 41 true-false items, 
and in the intermediate examination 21 multiple choice and 30 true- 
false items. The data on each item appear with the question. In the 
multiple choice items, choices that were never selected were eliminated. 

The reliability of the final batteries was computed by correlating 
odd and even items and correcting to actual length by the Spearman- 
Brown formula. The reliability coefficient of the elementary examina- 
tion was .87 on a sample of 404 cases, and that of the intermediate 
was .78 on the entire 296 papers. 

The papers were scored again on the items retained and the follow- 
ing grading scale is suggested for those who wish to use the examina- 
tion for grading or for comparison with the group represented here. 


Elementary Intermediate 
A 58-64 7 per cent A 44-50 6 per cent 
B 51-57 21 per cent B 36-43 23 per cent 
C 36-50 44 per cent eC 23-35 42 per cent 
D 22-35 21 per cent D 12-22 23 per cent 
Fd 2-21 7 per cent Fd 6-11 6 per cent 


The coefficients obtained by intercorrelations of the various items 
are all low, with the exception of each of the stroking tests with their 





seats — Irene Driver, Tennis for Teachers (Philadelphia: W. B. Saunders Company, 
162. 

4 Joanna T. Dyer, “Revision of the Backboard Test of Tennis Ability,” Res. Quart., 
9:1 (March 1938) 25. 

5 Jack E. Hewitt, “Comprehensive Tennis Knowledge Test,” Res. Quart., 8:3 
(October 1937) 74. 
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sum. These are spuriously high as would be expected from such a 
combination (see Table I). 











TABLE I 
INTERCORRELATIONS OF TEST ITEMS* 
Knowl-| Fore- | Back- Combi- : 
edge | hand | hand Serve | vation| Dyer |Rating|Seasons 

Knowledge 31 .40 32 .40 18 22 .09 
Forehand 37 58 .46 .82 36 .22 35 
Backhand 37 -42 a5 -73 43 .22 19 
Serve 36 -49 .38 -79 25 19 48 
Combinationt -44 .80 .67 .82 -43 .26 .21 
Dyer .38 |—.03 <38 .09 tf 23 44 
Rating 35 42 38 29 42 38 41 
Seasonst -29 .40 .29 31 .09 41 .26 





























* Elementary group represented in lower left section of table. 
Intermediate group represented in upper right section of table. 
+ Combination—sum of forehand, backhand, and serve. 

t Number of previous seasons of playing. 


The findings on the Nebraska data are summarized in Table II. 
The agreement between the judges’ ratings is about that commonly 
found, but may be partially explained by the fact that one judge was 
doubtless influenced by placement of the ball. When judging specific 
skills, ie., drives and serves, the agreement is somewhat higher than 
when judging general ability. This would verify the advice which is 
commonly given, namely, that all subjective ratings be made on well- 
defined and commonly understood points. 


TABLE II 
CORRELATIONS ON NEBRASKA DATA 








Fore- 


Back- 





hand hand Serve 

Ratings of two judges on ability in the game __.65 
Ratings of two judges on strokes during 

testing 77 77 71 
Seasons played and sum of judges ratings 43 ‘Sz 43 
Score on balls going under rope and score on 

balls both over or under............... .80 85 .92 
Score on balls going under rope and sum of 

judges ratings -39 66 41 
Score on balls both over and under rope and 

sum of judges rating -63 -76 .46 


Sum of the Dyer in October and November* _ .60 
Sum of the Dyer in October and Hewitt in 


October an 
Sum of the Dyer in November and Hewitt 
in November 29 


Elementary experimental battery and Hewitt .26 
Intermediate experimental battery and 


Hewitt 38 
Seasons played and Hewitt in November ee 
Seasons played and experimental battery 34 





* Tests were given early in October at beginning of season and late in November at 


end of season. 





ss OMA 8 


tm 


sl 


ACHIEVEMENT EXAMINATIONS FOR TENNIS 43 


The difference between the experimental battery and the Hewitt 
test is explained by study of the content of the two examinations. The 
latter contains some items concerning historical points, tournaments 
and tennis players. The other items seem to be in agreement with that 
found in the rest of the study, indicating little relationship between 
test scores and ratings, or between ability on skill tests and knowledge 

ts. 

Ks Coefficients of .80, .85, and .92 on the respective stroke tests with 
and without the use of the rope might indicate a possible simplification 
of the testing setup. It must be remembered, however, that the test 
was taken with the rope there and with instructions to play the balls 
under it. It is very possible that different results might be obtained 
without the rope. Further investigation is necessary to determine this 
point. 

Assuming that the Dyer test is a valid and reliable measure of 
playing ability, there is considerable variation in the amount of learn- 
ing during the term by different members of the class. 

Correlations between seasons played and all measures of skill and 
knowledge are very low. Therefore, it appears evident that a classifi- 
cation of students in classes on the basis of previous experience is 
entirely inadequate. 

CONCLUSIONS 

The following conclusions appear to be justified from these data: 

1. The written tests which were constructed here are satisfactory 
for measuring tennis knowledge. 

2. The knowledge of the student about tennis is not directly re- 
lated to the degree of skill. 

3. These examinations do not test for the same content as the 
Hewitt tests. The teacher should select the examination or the test 
items which most adequately cover the content of her own course. 

4. Students advance at different rates in both skill and knowledge. 
Objective measures of both factors would seem desirable, therefore, 
to measure achievement and to determine classification for further 
instruction. 


5. More work is desirable on several of the points raised in this 
study. 


ELEMENTARY TENNIS EXAMINATION 


Part I. Read each question carefully. Select the one item which 
best answers the question. Put the number of that item selected 
in the space in front of the question. All questions are in terms 
of a right handed player. 

1. In what direction should a player face in order to make a good 
forehand stroke? (1) Squarely toward the net, (2) squarely 
toward right alley, (3) squarely toward left alley. 

- What happens when the server serves before the opponent is 
ready? (1) A fault is called, (2) a let is called, (3) a point is 
awarded to server, (4) a point is awarded to receiver. 
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RESEARCH QUARTERLY 


. A person, not engaged in the game, interferes with the play 
by walking on the court during the play. What is the decision) | 
(1) Point stands as played, (2) the player who is interfere 
with is awarded the point, (3) a fault is called, (4) the point 
is replayed. 

. If a ball rolls onto the neighboring court where play is going 
on, how should the ball be recovered? (1) Call to player op 
the court to return the ball, (2) run onto the court and get 
it out of the way quickly, (3) wait until point is finished on 
neighboring court, (4) it is a lost ball, do not recover it at all 

. If a receiver is unable to determine whether a ball is good o 
just outside, what should she do? (1) Call ball good, (2) as 
server to play point over, (3) call a fault, (4) ask the serve 
to make the decision. 

. When is a set completed? (1) At the end of each 6 game 
that are played, (2) when either player has won 6 game 
more than opponent, (3) when either player has won 6 game, 
opponent not more than 4, (4) when either player has won 6 
games, opponent any number of games. 

. What should be the player’s position in the baseline game? (1) 
Approximately 3 feet behind the baseline, (2) halfway betwee 
the baseline and net, (3) between the baseline and the service 
line, (4) right on the baseline. 

. What is the score of a player who has won 2 points? (1) Love, 
(2) 40, (3) 30, (4) 15, (5) deuce, (6) 20. 

. What is the score when server wins the next point after deuce? 

(1) Deuce-one, (2) love, (3) game for server, (4) advantage 

server. 

What is the difference in rules for women and men? (1) Siz 

of court, (2) number of points in a game, (3) number of game 

in a set, (4) number of sets in a match, (5) number of bals 
allowed in service. 

Who wins the set when opponents have each won § games 

(1) First side to win a game, (2) first side to reach a score 

of 7 games regardless of opponent’s score, (3) first side to win 

2 games after opponents have had an equal number of games, 

(4) first side to win 3 games in succession. 

What is the position in which a player waits for opponent to 

return a ball? (1) Weight well back on heels, knees straight, 

(2) weight forward on balls of feet, feet slightly apart, knees 

bent, (3) feet close together, knees straight, (4) feet wide 

apart, body turned for a forehand drive. 

When is a game finished? (1) One side has won 4 points and 

opponents have not more than 2 points, (2) one side has won 

4 points, opponents have 3, (3) a total of 4 points have bee 

played, (4) either side wins 6 points. 

When is the score called deuce? (1) Any time each team ha 

an equal number of points, (2) one team has no points, (3) 

one team has 2 points, (4) each team has 2 points, (5) eat 

team has 3 points. 

What happens if a served ball touches the top of the net ia 

going over but is otherwise good? (1) Considered a good 

service and ball continues in play, (2) a fault is called, (3) 

receiver wins the point, (4) ball is replayed. 
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* In preparing 
of the question. 


What constitutes a foot fault? (1) Server steps over the base- 
line just before served ball crosses the net, (2) server steps 
over the baseline before her racket strikes the ball, (3) server’s 
feet are not on the baseline when serving. 

When the server has 2 points and the opponent none, what 
is the score? (1) 30-deuce, (2) 30-15, (3) 40-love, (4) 15-love, 
(5) 30-love, (6) 20-0. 

When is the score called “advantage in”? (1) Server has one 
more point than opponent, (2) receiver has one more point 
than opponent, (3) server wins a point after being tied with 
3 points each, (4) receiver wins a point after being tied with 
3 points each, (5) server wins one more game than opponent. 
What is the usual position in waiting to receive the service 
of a good player? (1) On the service line, (2) between the 
service line and baseline, (3) near the baseline, (4) outside 
the alley a step or two nearer the net than the baseline. 
Where is the server permitted to stand while serving in sin- 
gles? (1) Any place behind the baseline, (2) on the baseline, 
(3) in front of the baseline, (4) behind the alley, (5) alter- 
nately behind the right or left half of the baseline. 

When do players change sides of court? (1) After every game, 
(2) after every odd numbered game in set, (3) after every 
even numbered game in set, (4) only after end of each set. 
When the server has one point and the opponent has 3, what 
is the score? (1) Love-30, (2) 15-40, (3) 5-30, (4) 5-40, 
(5) 15-45. ; 

Where will the ball go if the racket face is toward the net but 
tilted slightly upward when hitting the ball? (1) into the net, 
(2) in a high arc across the net, (3) straight up, (4) slide up 
across racket and on behind player. 

What height should the ball bounce for the easiest and best 
forehand drive? (1) Just above head, (2) shoulder high, (3) 
waist high or slightly above, (4) between knee and hip, (5) 
between knee and ankle. 

When is a second ball allowed on a service? (1) When receiver 
fails to return the first one which lands in the service court, 
(2) when the server commits a foot fault, (3) when the server 
fails to call the score before playing. 


Part II—Read each question carefully. If statement is entirely 
true, encircle the 7, if wholly or partially false, encircle the F.* 
Do not guess, but answer all for which you have any definite 
basis for a decision. 


. In a singles game the alleys are not used. 
. The server always keeps the score in informal matches. 
. The server should play the first ball easily and rely upon the 


second one to be good. 


- In doubles the receiver always receives in the same court 


throughout the entire game. 


. In driving, at the time the racket contacts the ball, the wrist 


should be absolutely firm. 


. A player should never hit a ball that is below knee level. 
- A beginner should, when possible, move to use her forehand 


drive instead of her backhand which is usually a weaker stroke. 
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RESEARCH QUARTERLY 


. During the execution of the forehand drive the weight shoul 


be transferred from the right foot to the left foot. 


. In the service the ball should be hit before it reaches the 


highest point in the toss. 

During the service the receiver must stand inside the court. 
To rally means to hit the ball before it bounces. 

A ball falling on the outer edge of a line bounding the prope 
court is considered good. 

There is no limit ty the number of “let” balls that are allowed 
in succession. 

A player may not-run outside the boundary lines in returning | 
a ball. 

In preparing for a backhand drive, the weight should be wel 
back on the heels so as not to be off balance. 

In singles it is permissible for the server to stand behind th 
baseline back of the alley. 

The grip on the racket should be tight at the time of th 
impact with the ball. i 
It is best to look up and watch your opponent just befor 
hitting the ball in order to place the ball to her disadvantag, 
In singles, whenever a player wins two points in succession, 
she wins the game. 

The service court for doubles is larger than in singles. 
The player making a forehand drive should be facing the net 
If a player steps on the baseline during the second trial in th 
serve, the opponent wins the point due to a foot fault. 
One player serves an entire game. 

The ball must bounce once on the service and may or my 
not be allowed to bounce on a return before being struck. 
A game in which one player wins all the points is called: 
“deuce” game. 

In playing doubles the members of the receiving side ead 
change sides of their court on every point. 

The best place to wait for a service is about on the service lin. 
The receiver should catch a ball which she sees is going ou 
side the court, and declare it out. 

In a doubles game a ball that is served into an alley is: 
good ball. 

In case of a “let” ball on the service, the server loses the poitt. 
If the first service is not good, the receiver should return the 
ball before the next service is made. 

If the server wins the game he also wins the right to ser 
during the next game. 

During the service the server must stand within the cout 
After a deuce score the two players alternate serving until th 
game is finished. 

It is a foot fault if the server jumps into the air in reachix 
to hit the ball she has tossed. 

The server should call the score each time a point is finished 
White is the most universally accepted color for tennis 0 
tumes. 

Tennis balls lose their power of rebound when not in use fot 
a period of time. 

A served ball which touches top of net and falls over ist 
proper service court is called a “net” ball. 
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F 4o. A returned ball which touches the top of net as it goes over 


and falls inside court is not considered a good return. 


T 41. The receiver is responsible for deciding whether or not the 


« Answer 


Io. 


Il. 


12. 


service is good when there are no officials on the game. 


INTERMEDIATE TENNIS EXAMINATION 


Part I—Read each question carefully. Select the one item which 
best answers the question. Put the number of that item selected 
in the space in front of the question. All questions are in terms 
of a right handed player. 


. What choice is given the winner of the toss? (1) Choice of 


sides of court, (2) choice of serving or receiving, (3) choice 
of either serving or receiving, or court, (4) choice of number 
of games to be played in each set. 


. If a spectator interferes with the play what is the decision? 


(1) Play continues and point stands as played, (2) the player 
who is interfered with is awarded the point, (3) a fault is 
called, (4) a “let” is called. 


. What is the difference in rules for women and men? (1) Size 


of court, (2) number of games in a set, (3) number of sets 
in a match. 


. From which side of court should service be made on the play 


after score has reached 40-love? (1) Right side, (2) left side, 
(3) depends upon side from which game started, (4) depends 
upon side from which last service was made. 


. How many sets in an official match for women? (1) One, (2) 


2 out of 3, (3) 3 out of 5, (4) any number the tournament 
management decides upon. 


. How many sets in an official match for mixed doubles? (1) 


One, (2) 2 out of 3, (3) 3 out of 5, (4) any number the 
tournament management decides upon, (5) any number the 
players agree upon. 


. Which of the following strokes does the service resemble most? 


(1) Drive, (2) lob, (3) smash, (4) volley. 


. What should be the height of the center of the net? (1) 2% 


feet, (2) 3 feet, (3) 3% feet, (4) 4 feet, (5) the same height 
as that of the racket placed on end. 


. What does it mean if a player receives a “bye” in a tourna- 


ment? (1) She is placed against an easy opponent, (2) she is 
eliminated from the tournament, (3) she advances to the next 
round of the tournament, (4) she is privileged to select her 
first opponent. 

If a partner serves out of turn, and the mistake is discovered 
after two points are finished and one fault served, what is the 
correct thing to do? (1) Let the correct player start in with 
game at that count, (2) start game over again, (3) award 
game to opponents, (4) award the two points to the opponent. 
A ball hits A’s racket which is out of her hands but still in 
the air. The ball rebounds over the net. What is the correct 
decision? (1) Play point over again, (2) A’s point, (3) oppo- 
nent’s point. 

When may players rest during match play? (1) At any time, 
(2) only when match is finished, (3) at end of first set, (4) 
at end of second set, (5) decided by the tournament man- 
agement. 
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94 36 3 13. If players wish to rest during a match, what is the maximum 
time limit? (1) 3 minutes, (2) 5 minutes, (3) 10 minutes, (4) 
15 minutes, (5) no limit. 

10.0 79 2 14. When do players change sides of court? (1) After every game, 
(2) after every odd-numbered game in set, (3) after every 
even-numbered game in set, (4) only after end of each set. 

7.78 59 4 15. What is the effect of back spin on the ball? (1) Makes it 
travel faster, (2) makes it drop very rapidly, (3) makes it 
harder to see coming, (4) makes the bounce lower. 

5.3 70 4 16. How is top spin put on a forehand drive? (1) Hitting down 
on top of the ball, (2) hitting underneath the ball, (3) send. 
ing ball in high arc, (4) drawing racket up over ball as it is 
struck. 

11.3 67  « 417. Where should the serve be placed in service court? (1) In rear 
corners, (2) in front corners, (3) in center of court, (4) just 
over the net. 

5.98 88 3 18. What is the best waiting position during a rally in singles? 
(1) Spot from which last stroke was played, (2) near the 
center of court, (3) near the center of baseline, (4) inside 
service area. 

16.9 31 3 19. What is the correct net position? (1) one foot from net, (2) 
3 to 5 feet from net, (3) 5 to 8 feet from net, (4) 10 to 12 
feet from net. 

6.7 40 4 20. Which play is more effective in singles? (1) Repeated driving, 
(2) volleying, (3) lobbing, (4) change of pace, (5) fast 
serving. 

5.2 39 3 21. What is the score when each team has five games? (1) deuce, 

(2) 5-all, (3) games-all, (4) tie, (5) advantage-all. 
Part II. Read each question carefully. If statement is entirely 
true, encircle the 7, if wholly or partially false, encircle the F* 
Do not guess, but answer all for which you have any definite 
basis for a decision. 

7.3 88 T 1. If a server tosses the ball and makes no attempt to hit it, it 
does not count as a fault. 

98 92 T 2. During the rally in a doubles game, if one player attempts to 
return a ball and fails to touch the ball his partner may 
return it. 


7.49 56 F 3. In doubles, the first server is required to receive in the right 
court after his term of service. 

13.3 84 F 4. A lob is a swift ball aimed to skim the net. 

5.9 77 T 5. If a player’s racket touches the net when finishing a volley, 
the point goes to the opponent. 

11.9 93 T  6.A match for women consists of winning 2 sets out of 3. 

6.7 84 F_ 7. Score is love-30. The server should serve the next point from 
the left hand service court. 

6.1 58 T 8. It is legal to drop the ball and serve it with an underhand 
stroke if it does not touch the ground before being hit. 

8.5 80 T 9. The lob may be used either to gain time or to get the ball over 
the head of the opponent at the net. 

9.3 80 F 1o. Ona lob the ball is always hit before it touches the ground. 

6.3 82 F 11. A player may not use both hands on the racket. 

7.2 60 T 12. A player loses the point if the ball is touched by her racket 


while it is not in her hands. 


* In preparing examination papers, the letters T and F should precede the number 
of the question. 
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13. 
14. 


15. 


16. 


17. 


18. 


19. 
20. 


2I. 


22. 
23. 


24. 


25. 


26. 
27. 


28. 


29. 


30. 


A player loses the point if she volleys the ball before it has 
crossed the net to her side. 

The server in doubles should not expect to play the ball again 
in that rally except when her partner may miss a return. 

A player near the net volleys the ball and after striking it 
her racket passes above the net. The ball is not returned to 
her side. She loses the point because the racket was across 
the net. 

A player moving into position for a drive should get as nearly 
as possible in the direct line of flight of the ball. 

A player very seldom uses the volley except when playing the 
net position. 

A ball which has a high arc on a serve will ordinarily bounce 
higher than one traveling in a straight course. 

The volley is used more in singles than in doubles. 

The aim in singles should be to keep returning the ball to the 
opponent till she plays it out of court. 

More points are won in doubles with long fast drives than 
with any other stroke. 

The team at the net has the advantage in doubles. 

The smash is more effective from the front half of the court 
than the rear half. 

The lob is often used in doubles to drive opponents from 
the net. 

Good doubles players play together in the backfield or advance 
to the net together. 

The toss to start a match is made by flipping a coin. 

In playing a match, players should not talk to each other 
between games. 

If watching a tennis match one should applaud a good service 
immediately as encouragement to the player. 

A volley may be used only if the ball is above the level of 
the top of net when it is played. 

There should be as much back swing in the volley as there 
is in the backhand drive. 








The Best Method of 


Manual Artificial Respiration 


By PETER VY. Karpovicn, M.D. 
Professor of Physiology, Springfield College 


American reader naturally expects that the only answer to this 

question is the prone, or Schafer’s method. Approximately 
fifteen million Americans have been taught this method, and fifteen 
million cannot be wrong! 

Yet Silvester’s method has an overwhelming bulk of scientific sup- 
port, coming mostly from Holland and Germany. Eysselsteijn in his 
classic work’ * emphasized it as the only method to be used. Mijn 
lieff?» *»* and Bruns and Thiel®®* have presented an accumulated 
experimental evidence proving that Silvester’s method is the best 
method of manual artificial respiration. This method is at present in 
general use in Holland. 

Until 1934, Schafer’s method was generally accepted in Denmark, 
and the use of Silvester’s method on apparently drowned persons was 
even prohibited by the Danish Red Cross.* At present, the Nielsen 
method is considered the best in Denmark and has supplanted all other 
methods. Norway also is using the Nielsen method. 

In France, Schafer’s method is still widely used, but through the 
efforts of Dr. Héderer* *° a combination of the Schafer and Nielsen 
methods (called the Schafer-Héderer method) has been introduced in 
the French Navy. Essentially the same method in a simpler form was 
independently suggested in this country by Drinker and Shaw." The 
Silvester method also has its devotees in France.’” 

The Schafer method is the official method endorsed by the lifesav- 
ing societies in Germany, although the medical organizations prefer 
the Silvester system. 

In England, where it originated, the Schafer method is still com 
sidered the best. 

These few references show clearly that there is no universal agree 
ment as to which method of artificial respiration is the best. To a person 
who has been taught only one method, with constant admonition that 
he is learning the best method, it may be shocking to discover that 
there are other methods claiming this same distinction. 

The inquisitive-minded person may think it strange that this ques 
tion has not yet been settled experimentally. It is true that many expert 


W ares is the best method of manual artificial respiration? An | 


* Superior numbers refer to Bibliography at end of article. 
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ments have been made, but somehow or other either the results or the 
interpretation of the results has often been controversial. 

Animal experiments, indispensable as they are, have given little help 
so far in deciding which method of artificial respiration is the best for 
man. The anatomical structure of most laboratory animals makes it 
impossible to reproduce exactly conditions typical for human beings. 
Monkeys would be better subjects, but probably due to the expense 
involved, very few experiments have been made on them.* ** 

Experimental work on human beings is obviously very limited, con- 
sisting mainly of the measurement of lung ventilation during artificial 
respiration. Bruns and Thiel, Liljestrand, and Cordier believe that these 
experiments are unreliable; hence, data obtained in this way should be 
accepted with a great deal of caution. As a matter of fact, Lundsgaard, 
in a personal letter to H. Nielsen,’® expressed so much scepticism regard- 
ing this type of test that he said the question of the superiority of a 
method of artificial respiration should be solved on a theoretical basis. 
Experiments on human cadavers were subject to great difficulties due to 
the onset of rigor mortis and blood coagulation. 

In the present article the discussion will be confined for the most 
part to these few methods: Schafer, Silvester, Nielsen, Howard, and 
Schafer-Drinker or Schafer-Héderer.* 


WHAT ARE THE CHARACTERISTICS OF THE BEST METHOD? 

The best method should, of course, be considered that method 
which is most successful in restoring the life of an apparently dead 
person. This means that such a method would meet the following con- 
ditions: 

1. It should provide adequate lung ventilation and be the most 
effective in restoring spontaneous breathing. 

2. It should provide the best assistance to blood circulation and to 
stimulaticn of heart action. 

3. It should be harmless. 

4. It should be easy to learn and to apply. 
; The last item is obviously of secondary importance. Ease of learn- 
ing and application are definite advantages, although a more difficult 


but more effective method would be preferable to an easy but ineffec- 
tive one. 





* The essentials of the various methods may be given as follows: 

Silvester: Subject is put on his back. The operator kneels in front of subject’s head, 
grasping the elbows. For inspiration, the subject’s arms are brought over the head and 
clear to the ground. On expiration, the arms are brought to the chest and pressure applied. 
(There are several modifications of this method.) 

Howard: Similar to the Schafer method, but the subject is lying on his back, and 
the operator therefore exerts pressure on the lower part of the front of the chest. 

. spe With subject in the prone position, the operator rests on one knee in front 
° ead of Subject. On expiration, pressure is brought to bear upon the shoulder blades. 
n inspiration, the operator lifts the body slightly by the shoulders. 

Schafer—Drinker: Two men operate in this method. One performs a regular Schafer’s 
manipulation; the other applies the Nielsen inspiratory elevation. 

j jScheler-B éderer: Very much like Schafer-Drinker, but the subject’s hands are tied 
ogether and the inspiratory elevation is performed by lifting the subject’s elbows. 
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LUNG VENTILATION 


The technique of measuring lung ventilation is very simple. First, 
the respiratory passages of an experimental subject are connected with 
a suitable gasmeter, and then the various types of artificial respiration 
in question are performed. 

In spite of the apparent simplicity of the technique, the results 
obtained by various investigators differ greatly and often are contra. 
dictory. A glance at Table I will illustrate this point. 














TABLE I 
LuNG VENTILATION (in liters) 
Methods Schafer. 

Investigator Schafer Silvester Nielsen Howard Héderer 
Héderer 0.10-0.15 0.20-0.25 0.12-0.15 0.10-0.13 0.25-0.28 

(in apnea) 
Karpovich 0.67 0.65 0.76 0.40-0.80 0.80 
Liljestrand 0.50 0.54 
Lindhard 075 1.60 
Nielsen 0.77 0.73 1.40 
Ploman 0.50-0.60 1.20—2.00 1.00 
Schafer 1.00-1.20 0.70-0.90 0.52 
Waters, Bennet 0.68 0.59—-1.06 0.68 

On 

Cadavers: 
Mijniieff, 

Watermann 0.26-0.44 0.29-0.84 0.48-0.87 0.23-0.84 0.76 
Bruns 0.50 2.00 0.50 





The difference in figures for the Nielsen method is especially strik- 
ing. Tests in Denmark** gave as much as 1600 cc. per breath, whereas 
in America the same method gave but 760 cc.; in Canada the value 
obtained was only 60 per cent that of Schafer’s.*° Why did the Danes 
get such large figures? Since the veracity of the Danish reports is be 
yond question, the explanation of this should be sought in the be 
havior of the experimenters and of the subjects. 

The Silvester method when used by its advocators also gave an 
ample lung ventilation, yet Burton-Opitz'® found it so inefficient that 
he gave up experimenting with it. On the other hand, Henderson*™” 
could not obtain any lung ventilation by compression of the chest of 
a dead cat, although Burton-Opitz was able to do this effectively. 

Yandell Henderson**:’* has called attention to a peculiar phenome 
non occurring in prolonged artificial respiration on subjects who vol 
untarily suspend breathing. When apnea develops, the amount of lung 
ventilation immediately decreases and cannot be increased either 
through a more frequent or a more energetic application of artificial 
respiration. Henderson explains this on the basis of the Hering-Breuet 
reflex. In this state, the tonicity of the respiratory muscles is increased 
on expiration and decreased on inspiration. This checks the respiratory 
excursion of the lungs, thus reducing the amount of ventilation. Hal 
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dane and Priestly’? have amply supported Henderson’s observations, 
but doubted that this reflex could be evoked in an unconscious subject. 
A great deal of doubt has been cast by Mijnlieff* upon the appearance 
of this reflex even in conscious subjects. Neither he, nor other investi- 
gators mentioned by him (Ploman, Héderer, Liljestrand), have noticed 
the operation of this reflex in their conscious subjects. On some occa- 
sions, to be sure, Mijnlieff noticed some resistance on the part of the 
subjects to respiratory manipulation. However, this disappeared after 
a friendly talk and a suggestion to rest passively, and it was therefore 
concluded that this resistance was due to some psychic cause rather 
than to the Hering-Breuer reflex. 

The writer has observed on many occasions a drop in the lung ven- 
tilation of subjects even after several experimental sessions, but it was 
impossible to be certain whether this was due to a reflex or to some 
other cause. However, since this happened with some of the men who 
were experimented upon for several successive days for an hour or two 
a day, it was concluded that the drop in ventilation was reflexive in 
nature. 

From the standpoint of actual resuscitation, the Hering-Breuer 
reflex probably has no particular importance. Most of the reflexes of 
an apparently dead person are either abolished or considerably de- 
creased, and the amount of lung ventilation will depend entirely upon 
the physical factors involved. 

Experiments on cadavers have thus far been of little help. The low 
figures obtained by Bruns were due to a rigor mortis already setting in. 

Now if we assume, for the sake of argument, that a certain method, 
say Nielsen’s, gives the greatest lung ventilation, does it necessarily 
mean that it is the best method? 

As Nielsen®® himself stated, his method may lead to over-ventilation. 
This means a reduction of the amount of carbon dioxide in the lungs 
and then in the blood. The organism will thus be deprived of a power- 
ful natural stimulant of the respiratory center, and a restoration of 
spontaneous respiration will be hindered. To obviate this, Nielsen rec- 
ommended reducing ventilation to half by decreasing the pressure, and 
by minimizing the shoulder-lifting after fifteen minute intervals. Ob- 
viously, lung over-ventilation may be attained only if the respiratory 
passages are not blocked. In cases of drowning in which some parts of 
the lung are shut off, it probably would not happen. This last considera- 
tion practically destroys the basis for our previous speculations, and 
again leaves the problem wide open. 

One additional factor may be introduced in the present discussion; 
that is the question of the amount of pressure developed in the lungs 
during various methods of respiration. Experiments carried on in my 
laboratory at Springfield College revealed great fluctuations in the 
pressure, depending on the type of subject and on the peculiarities of 
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the operator’s technique. Although all the operators were trained men 
(most of them with lifesaving certificates) and although they executed 
the movements in a uniform way, there were noticeable differences, 
With Schafer’s method the intra-pulmonic pressure varied from 4 to 
20 mm. of mercury, and in Nielsen’s method, it ranged between 12,5 
and 27 mm. of mercury. There was more uniformity with the same 
operator and the same subject. A slightly greater pressure obtained with 
the Schafer-Drinker method (12.4 to 48 mm. of mercury) makes it 
somewhat more effective. 


DAMAGE TO THE LUNGS 


According to observations made by Leers and Horoszkiewicz, by 
Balan,*" by Leclercq, Muller, and Marchand,”* by Mijnlieff and Water. 
mann,* in drowning alveoli may rupture; this may mean that excessive 
pressure will be definitely harmful. In this connection a certain modi- 
fication of Schafer’s method should be mentioned here. It was devised ' 
by Benedict?* and is called the Alabama Power Company method. It 
differs from Schafer’s method in one essential; that is, that when the 
pressure is brought to bear on the victim’s back, the life-saver thrusts 
his legs backward so that his weight is supported by the hands and feet. 
With this method it is possible to develop twice as much pressure as 
with Schafer’s method, but it can hardly be considered an advantage, 
since the danger to the lungs and the other organs becomes greater. Al- 
though in drowning a greater pressure may be more effective in opening 
the air passages, yet the compression of air trapped in the lungs may 
cause a rupture of lung tissue, rather than clearing up the passages. 

Summing up, we are compelled to admit that nothing definite is 
known regarding the relationship between lung ventilation obtained 
with the various methods of artificial respiration and comparative 
success in actual cases of apparent death. It appears very often that 
“in the race for c.c. the drowned himself is completely forgotten.” 
Therefore, the methods may be considered as equally effective until 
more convincing data show the difference. Since the only logical experi: 
mental method is to drown a large number of monkeys under identical 
conditions, and then apply various methods of respiration, there is 
little likelihood that the data will be obtained in the near future. Accord- 
ing to the amount of ventilation possible, the discussed methods may be 
arranged in the following order (first method highest): Schafer-Héderer 
(Schafer-Drinker), Nielsen, Schafer, Silvester, and Howard. 


STIMULATION OF THE HEART AND ASSISTANCE TO BLOOD 
CIRCULATION THROUGH ARTIFICIAL RESPIRATION 
Sometimes it may be necessary to stimulate the heart of an asphyx: 
ated victim. Of the mechanical means which do not require any surgi 
intervention, a vibratory massage consisting of rapid tapping (100 pét 
minute) directly over the heart area is the most effective. To execute 
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this properly, it is better to use a supine position rather than a prone 
one. a 
On the other hand, various authors claim that artificial respiration 
itself serves to stimulate the heart through changes in pressure. Bruns’ 
and Héderer® investigated the effect of the various methods of respira- 
tion upon the intracardiac pressure in a cadaver. Table II gives the 
results. 


TABLE II 


Errect OF THE VARIOUS METHODS OF ARTIFICIAL RESPIRATION 
Upon INTRACARDIAL PRESSURE 








Intracardial Pressure in cm. of Water 





Methods Expiration Inspiration 
Silvester +18 —8,—12 
Howard +18 —I 
Schafer +12, +14, o* +9, o* 
Schafer-Héderer +12, +16 —s,-—-9 





Compiled from Bruns5 and Héderer.9 , ; 
* As soon as cadaver was laid upon stomach, pressure in the heart rose 12 cm. and remained 
so without any significant change throughout the test. 


Although figures for a similar test with Nielsen’s method are not 
available, it may be assumed with certainty that they would have been 
close to those for the Schafer-Héderer test. Obviously, the Schafer- 
Drinker figures would be the same as those for the Schafer-Héderer 
method. 

Bruns observed that artificial respiration caused a flow of the venous 
blood into the left heart, although the amount was very small. How- 
ever, he thought that artificial respiration, driving some blood to and 
from the heart in an ebb and flow manner, stimulated the heart. If his 
assumption is correct, then the method giving the greatest changes 
in intra-cardial pressure is the best. On this basis, Silvester’s method 
would rank first, and Schafer’s last. 

Mijnlieff and Watermann® injected potassium ferrocyanide into a 
femoral vein of a monkey whose heart had been stopped by asphyxia- 
tion. Stoppage of the heart was ascertained through the use of a cardio- 
graph. In forty-five minutes of artificial respiration, the chemical 
reached the femoral artery of the other leg. Although the investigators 
admit that this will do little good in the case of an apparent death, yet 
they concluded that Silvester’s method provided the best circulation of 
the blood. Since no other method has been tried, it is impossible to 
accept their qualification of the best method: “Car elle favorise au 
mteux la circulation du sang.” 

In resuscitating an apparently dead person shortly after asphyxia- 
tion has occurred, one is never sure whether or not the heart is still. 
A lack of pulse does not necessarily mean that the heart has completely 
stopped, for the heart continues to beat for several minutes after the 
cessation of respiration. According to Bruns and Thiel,?* action current 
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was present thirty minutes after the heart had apparently stopped; this 
makes the recovery of the heart itself possible. 

An injection of adrenalin directly into the heart has coincided with 
a successful resuscitation, but, as was remarked by Y. Henderson, in 
all such cases there was no evidence that the heart was still. On the 
other hand, Hyman,” after reviewing an extensive literature, says that 
there is no proof that adrenalin is responsible for the restoration of 
heart activity, since a mere needle prick produces the same effect. It is 
to be noted, however, that Sellheim believes that the introduction of a 
needle into the heart may be fatal if a big blood vessel is broken. 

Petrov® succeeded in resuscitating asphyxiated animals twelve to 
eighteen minutes after heart action had stopped, using stimulation of 
the sciatic nerve for this effect. However, the animals died within twelve 
hours and acted as decerebrate animals. Complete restoration has been 
achieved only when the heart has not been stopped for more than five 
minutes. 

In this laboratory, where over a hundred animals have been used in 
experiments on drowning, we have never been able to revive the animal 
nor restore the heart action by artificial respiration alone, after the 
heart had stopped, as far as could be determined clinically. However, 
cessation of heart action was not the primary cause of failure of resusci- 
tation. As far as it was possible to determine, the animals died because 
the respiratory passages were hopelessly blocked by foam and water, 
and sufficient lung ventilation could not be effected.** To sum up, it is 
clear that a method in which the victim is lying on his back is more 
favorable because the pressure variation in the heart chambers is 
greater, and a heart massage, if desired, can be performed easily. 


METHODs OF ARTIFICIAL RESPIRATION 
ARTIFICIAL RESPIRATION 
In considering this topic, one is immediately confronted with 4 
number of statements, mostly speculative in nature. Table III is 4 
compilation of actual and imaginary dangers which _ investigators 
attribute to the various methods of artificial respiration. 
A glance at this table shows that the accusations are about the 


TABLE III 


DANGERS TO THE Bopy ARISING FROM APPLICATION OF THE VARIOUS 
MetuHops Or ARTIFICIAL RESPIRATION 














Method Harm Attributed to Method 

Silvester: Broken ribs, ruptured liver, broken teeth, suffocation by vomited 
masses, tongue falling back. 

Howard: Broken ribs, ruptured liver, suffocation by vomited masses, tongue 
falling back. 

Schafer: Broken ribs, ruptured liver, injury to the kidneys, suffocation by 


the vomited masses. 
Nielsen: Broken ribs, compression of mammary glands. 
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same for all methods. Fewer items against Nielsen’s method may be 
explained on the basis that it is the newest system. Injury to the 
mammary glands is probably imaginary; according to Nielsen, even 
full-breasted women suffer no discomfort. On the other hand, it would 
probably be difficult to rupture either the liver or the kidneys with 
this method. “Dangers” of the Schafer method obviously may be also 
ascribed to the Schafer-Drinker method. 

In considering the broken ribs, one should make certain that they 
were not broken during the accident. When Jellinek** cited a case of 
twelve broken ribs through the use of Silvester’s method, Mijnlieff 
retorted in defense that probably “an ox jumped on the man.” He also 
remarked that in Holland in the past thirty years there have been no 
cases of broken ribs due to the use of Silvester’s method. Mijnlieff, in 
turn, cites two cases of broken ribs upon application of Howard’s 
method. Schafer?’ also says that in a public demonstration Howard 
himself broke several ribs of his elderly subject. Drinker and Shaw*™ 
warn against the use of Nielsen’s method, because the upper ribs may 
be broken easily. On the other hand, Sillevaerts** states that Nielsen’s 
method has an advantage over Schafer’s because pressure is applied in a 
place which is less fragile than the lower ribs. Waters and Bennet ”° 
think that Schafer’s system is more dangerous than Nielsen’s. This is 
merely a supposition. 

In connection with this discussion, it is of interest to examine data 
showing the amount of pressure exerted upon the chest of a subject 
during various types of artificial respiration. All the operators were 
Springfield College students, well trained in manual resuscitation 
methods. The subjects were placed upon flat scales, and a reading 
taken; this “resting pressure” was taken as zero. With the subjects 
still on the scale, the artificial respiration was applied, and the increase 
in pressure on the scale noted. 

The data obtained are tabulated in Table IV. 

From Table IV, it may be seen that pressure in any method may 
reach 100 pounds or more quite easily. Since it takes about 90 pounds 
to break the ribs of an elderly person, it is obvious that great care 


TABLE IV 


PRESSURE APPLIED TO THE CHEST IN ARTIFICIAL 
RESPIRATION (in pounds) 














Aver. 
Positive Pressure Negative 
Method Average Maximum Minimum Pressure 
Schafer 
C 72.9 98 36 
+ seme 65.6 125 4 —42.8 
ag 81.2 II0 35 
’ 130 —28. 
Alabama Power Bins = 82 ~~ 
Schafer-Drinker 68.4 130 35 —30.27 
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must be exercised in artificial respiration. The American Red Cros 
wisely suggests that only about 30 pounds pressure be used. This js 
difficult to do unless the knees of the operator are placed above the 
knees of the victim, or unless the operator rests on one knee. 

The possibility of a ruptured liver through use of Silvester’s method 
is also noted in Table III. If this is true, then anything can happen 
with this method. 

As to suffocation, here again we are confronted by conflicting 
statements. It seems that suffocation may occur either in a prone or in 
a supine position. In a prone position, with the head slightly lower 
than the rest of the body, this danger is minimized, but not entirely 
excluded. In the Alabama Power method, pressure may exceed 170 
pounds. Such a pressure may lead to a squeezing of the stomach con- 
tent up into the throat, with dangerous consequences. 

Mijnlieff, in his histological studies of the lungs of drowned mice and 
dogs, substantiated earlier reports that alveoli are often ruptured after 
drowning. He also found that after the application of artificial respira. 
tion, which consisted of chest compression, these ruptures were “fright- 
ful.” *°.* This may serve as a warning against very energetic compres. 
sion of the chest with any method. 

Another hazard is that of the tongue falling back; some authors 
suggest the use of tweezers to prevent this. This suggestion should be 
condemned as unnecessary cruelty. The tongue will be bruised, swollen, 
and will cause discomfort and pain for several days. 

In summing up, we may say that Howard’s method, with direct 
pressure upon the rib cartilages, seems to be more dangerous than the 
others. No one of the remaining four methods has any advantage which 
places it in preference to the others. An excited, heavy life-saver may 
be equally dangerous with any method. 


EASE OF LEARNING AND APPLICATION 
There seems to be general agreement that Schafer’s method is easier 
to learn and to apply. This is even admitted by the defenders of the 
Silvester and Nielsen methods. Because of the similarity between Scha- 
fer and Howard techniques, the Howard method should be equally 
easy to learn and to apply. 


CONCLUSIONS 

Which method, then, is the best? 

It is obvious from this review that at the present time all the leading 
methods (Silvester, Howard, Schafer, Nielsen, and Schafer-Drinker) 
are about the same; although the Howard method is under suspicion 
as a potential menace to ribs and liver. 

Scientific findings are as yet inadequate, and the endorsement by 
“official committees” has only a nominal value. Although the decisions 
of the committees may be politely unanimous, their verdicts are nothing 
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more than the opinions of a few persons, and they usually have little 
value outside the native land. 

More studies are necessary for a further clarification of many prob- 
lems involved in artificial respiration. 

But what should our attitude be at present? 

In a case of asphyxiation, other than drowning, each method seems 
to be equally useful. In drowning, if due to a partial blocking of the 
respiratory passages, a greater aspiratory force is desired, and the 
Schafer-Drinker or Nielsen methods are preferable. When there is need 
for a heart massage, simultaneous with the application of artificial 
respiration, then Silvester’s or even Howard’s method should be used. 

Which method should be taught? 

This raises a serious social-pedagogical problem. Y. Henderson is 
of the opinion that since millions of Americans are familiar with Scha- 
fer’s method, we should continue to teach it rather than introduce 
confusion by teaching another method. Undoubtedly any change in 
method would cause considerable confusion; in an emergency, even an 
inferior method immediately applied is more effective than a superior 
one used too late because of indecision. 

It is for this reason that a conservative attitude may be worth 
while. An advanced life-saver should be taught all these methods, but 
we may continue to teach the average life-saver the orthodox prone 
method, until a very good reason is given for the adoption of some 
other method. 
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The Status of the Effect of Gelatin on 
Muscular Fatigue 


By W. W. TutTLe and Epwin BYER 


Department of Physiology, College of Medicine 
University of Iowa 


HE reports of Boothby ‘* and Wilder’ that glycine is of thera- 

peutic value in the treatment of muscular atrophies and dys- 

trophies, especially in cases of myasthenia gravis, aroused con- 
siderable interest in the possibility of delaying the onset of fatigue, due 
to muscular activity, by feeding gelatin which is approximately 25 
per cent glycine. 

Since the investigations reported give results which are in wide dis- 
agreement as to the effects of gelatin on the onset of fatigue, a critical 
examination of the published reports seems to be in order. 

Ray, Johnson, and Taylor ® conducted an experiment in which they 
fed gelatin to six men and four women. They proceeded by training 
their subjects for a period of two to three weeks by having them do 
work on a bicycle ergometer, until they could perform their maximum 
amount of work as constantly as could be expected before fatigue set 
in. After the training period three of the women took 45 gms. gelatin 
and one took 67.5 gms. daily during the experimental period. All male 
subjects took 60 gms. of gelatin daily. The gelatin was administered in 
8 ozs. of orange and lemon juice. After the experimental period, a post- 
experimental period was carried out during which the subjects were 
given the fruit juices without the gelatin. The results of the experiment 
were reported in terms of energy developed during a period of work on 
the bicycle ergometer. This experiment showed that in the case of two 
women, 3 per cent more energy was developed during the period that 
they were fed gelatin. Apparently, the other female subjects failed 
to show an increase. For the men, the energy generated by means of the 
ergometer increased in all cases, the amount varying from 37 to 240 
per cent. 

Hellebrandt * investigated the effect of gelatin on the ability of six 
young adult women to perform “maximal anerobic work” on a bicycle 
ergometer. Her method was essentially like that employed by Ray 
except that she used “maximal anerobic work” whereas Ray evidently 
employed less than maximal. Hellebrandt found no increase in the 
ability of her subjects to do werk. Also, she pointed out that her sub- 
jects could easily maintain a work output which was two or three times 


_ 


* Superior figures refer to numbered Bibliography at end of article. 
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the maximum attained by Ray’s male subjects, and that the curves 
presented for the male subjects could be explained on the basis of train. 
ing, disregarding any action of gelatin. 

In a report of a series of experiments by Maison,” it is stated that 
“Ray’s subjects were obviously incompletely trained. They were work. 
ing daily to complete bodily fatigue. It is unlikely that such fatigue 
is completely overcome in 24 hours. Thus two simultaneous processes 
might be occurring in these subjects, that is, training tending to ip. 
crease work ability, and accumulating fatigue (overexercising) tending 
to decrease work ability. At first, the former process might predominate 
and increase ability. Later, a plateau might occur, and later still, stale. 
ness would predominate and the work ability decrease. If gelatin were 
administered early and discontinued as the second process gains domin- 
ance, a curve such as Ray’s would result.” 

Maison® performed a well-controlled experiment in which male 
subjects fatigued the extensor digitorum communis muscle daily, by 
doing work at a uniform rate. Fatigue was defined as appearing when 
a subject could not maintain the rate of work. In order to differentiate 
between the ability of the neuromuscular system from the combined 
neuromuscular and circulatory systems, the right arm of each subject 
did its daily work without its blood supply, whereas the left arm had its 
circulation intact during the work. The subjects were divided into 
two groups: Group one was used to show the effect of gelatin on muscles 
in the process of rapid training. The results were negative since in the 
midst of the training period the ingestion of gelatin for from 20 to 30 
days produced no obvious differences between the progress of training 
during gelatin ingestion and that which occurred either before or after 
gelatin was taken. 

A second experiment was carried out by Maison to determine the 
effect of gelatin on the ability of thoroughly trained muscles to do 
work. In two subjects, trained for one year, the ingestion of 15 gms. 
of amino acetic acid per day for 30 days failed to increase the ability 
of the extensor digitorum communis muscle to do work, working either 
with or without its blood supply. Likewise, the ingestion of gelatin for 
40 days gave negative results. 

An experiment reported by Kaczmarek ® gave interesting results. 
He studied the effect of feeding gelatin on the ability of ten athletes, 
ten non-athletes, and twelve women to do work. By having a subject 
pedal a bicycle ergometer, the daily energy output of work was recorded 
in foot-pounds. The athletes worked to exhaustion for 4 weeks, daily 
except Sundays, eating their regular diet. Following this, the group 
worked for 6 weeks, daily except Sundays, receiving 1.5 ozs. of gelatin 
each day. On the average, the athletes did 216 per cent more work 
per day when receiving the gelatin. 

Likewise 10 non-athletes worked through a preliminary period of 3 
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weeks, followed by 3 weeks of work during which gelatin was added to 
their diet. We assumed that the amount of gelatin eaten was the same 
as for athletes. The non-athletes showed an average daily increase in 
ability to do work amounting to 52 per cent. 

The experiment dealing with women was carried on over a period of 
12 weeks, that is, 2 preliminary, 4 training, 4 on gelatin, and 2 post- 
gelatin. The improvement in work at the end of the gelatin feeding 
period amounted to 501 per cent. 

The results obtained by Kaczmarek are so extraordinary that they 
deserve special attention. The increase in performance is approxi- 
mately go per cent greater, for athletes, than that found by Ray, and is 
in direct opposition to the results reported by Ray and Hellebrandt 
for women. Although Kaczmarek evidently did not carry the experi- 
ment on athletes and non-athletes through a post-gelatin feeding period, 
this was done in the case of the women. During the 4-week training 
period, there was an increase in ability to do work which continued 
during the gelatin feeding period. It is significant to note that after 
the gelatin was discontinued the ability to do work remained 394 per 
cent greater during the first post-gelatin week and 209 per cent higher 
during the second post-gelatin week when the experiment was dis- 
continued. 

Kaczmarek’s experiment is subject to the same objection as that of 
Ray. An examination of the data shows what we believe to be a typical 
training curve in which there is a gradual increase in ability to do work, 
until finally a plateau is reached, after which the individual continues 
on a higher plane of efficiency. The final drop shown by the data is not 
uncommon in training curves and may be due to the fact that accumu- 
lating fatigue due to daily exhaustive work overcomes the training effect, 
and predominates. 

One of the difficulties which may lead to erroneous results in ex- 
periments where the onset of fatigue, or complete exhaustion is the end 
point is that there is no way available for defining these phenomena 
sharply enough so that they may safely be used quantitatively where 
the combined neuromuscular system is involved. It has been demon- 
strated over and over again that the onset of fatigue or complete ex- 
haustion may be altered by any number of uncontrollable factors. If 
the individuals taking part in an experiment of this nature even sus- 
pected that gelatin was being added to their diets, their ability to 
do work would no doubt be increased. 

Also if the mere addition of gelatin to the diet increases work output 
by as much as 200-500 per cent, there should be no difficulty in 
demonstrating its effect on direct muscle work where a sharply defined 
end point is possible. Knowlton‘ found no significant differences. 
Furthermore, if such benefits are derived by gelatin feeding, it is un- 
usual to find such a discrepancy in experimental results, that is, from 
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no effect to several hundred per cent betterment, where investigators 
are employing similar methods. 

It should be recognized that the calorific value of the food intake 
during the course of experiments involving work output must be con. 
trolled. In any experiment involving physical training based on bouts 
of strenuous exercise the tendency is to increase the food intake even to 
the extent of overcompensation for the additional work. This ip. 
creased caloric intake alone is sufficient to account for an increase jp 
the capacity to do work. 

In the experiment reported by Knowlton * the feeding was forced 
and the diet controlled. He was unable to demonstrate any significant 
effect due to the addition of gelatin to the diet. 


SUMMARY 


Up to the present time, the results of carefully controlled experi- 
ments indicate that the increase in ability to do work ascribed to gelatin 
is evidently due to other factors. An apparent betterment in perforn- 
ance in athletic competition where gelatin has been added to the diet 
has been observed and is no doubt real. In such instances, the psycho- 
logic factor must not be overlooked. This falls into the same category 
as the swimmer who can plunge much farther after a breath of air 
which he thinks is oxygen. 
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The Integrated Post-Exercise 
Pulse-Product as a Measure 
of Physical Fitness 


By ELIzABETH KELLEY 


Department of Physical Education for Women 
Pomona College, Claremont, California 


HE problem considered is the assessment of physical fitness in a 
group of college women, by a test devised for this purpose. The 
report is concerned with the development and standardization 
of such a test, the analysis of its physiological bases, and its evaluation 
by comparison with independent criteria of physical fitness. The college 
students taking the test were classified on the basis of their performance. 
It is proposed that in accordance with this scale, students may be 
assigned to appropriate physical activities which will not over-tax their 
capacities and from which they may obtain benefit rather than injury. 


BASIC CONCEPT OF PHYSICAL FITNESS 


Pembrey’s’ * concept of physical fitness (1908) as being relative 
and not necessarily meaning good physique, is accepted as the point of 
view from which to approach this study. The efficient performance of 
work involves the interaction of all body systems; the condition is so 
complex and the power to adjust so great that no single measurement 
can be an infallible guide. 


A MEASUREMENT OF CARDIOVASCULAR FUNCTIONAL CAPACITY 


Many methods have been proposed for the measurement of physical 
fitness. In the present study, measurement of efficiency of cardiovas- 
cular functional condition has been chosen as one of the most sensitive 
and most inclusive indices of physical fitness. The return to the pre- 
exercise level of the heart rate, the pulse pressure and their product, 
the pulse-product, have been followed and on the basis of their com- 
parison, the pulse product is proposed as a measure of physical fitness. 
This measure was suggested by Erlanger and Hooker® (1904) who 
regarded the pulse-product as indicating the minute volume of the heart. 
Dawson" * (1906) and (1935) reports continued use of the pulse pro- 
ruct with certain cautions. Rosen and White’ (1926) compared the 
pulse product with minute volume determined by ethyl iodide method 


—_—_—_——— 


This article is a report of a dissertation submitted in partial fulfillment of the 
requirements for the degree of Doctor of Education, Stanford University, 1939. 
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and found them in fair agreement when the subjects were standing, 
doing light exercise, and immediately after heavy exercise. Schneider? 
(1939) reports the use of this indirect method for the determination of 
minute volume. In all the foregoing experimental work, the subjects 
were not in a state of rest or basal condition. Read and Barnett * (1936) 
found a closer agreement between the minute volume and product of 
the pulse rate and pulse pressure when the experimental work was done 
with the subjects in basal condition. The work of these authors and 
others indicated a relationship between the product of heart rate mul 
tiplied by the pulse pressure and minute volume. 

In this study the pulse-product was used as an indication of the 
minute volume of the heart. Upon this estimate of minute volume a 
curve was drawn to represent the total recovery period. This curve 


accurately measured by the use of a planimeter gave an arbitrary unit | 


which was used as the measure of physical fitness. Statistical analysis 
of the data in terms of millimeter beats (pulse pressure X pulse rate), 
rather than liters of cardiac output, gives the basis for the rating scale, 
The measurement of the recovery curve gave consistent results. The 
subjects who took the longest time to recover and whose recovery data 
resulted in the largest area incurred the greatest oxygen debt. These 
subjects were said to be the least fit and were placed in the lowest decile 
of the scale of physical fitness. 


EXPERIMENTAL PROCEDURE 

The subjects were healthy, young college women. The medical exam- 
ination, which included the recommendation of the family physician as 
well as that of the college physician, rated them as normal in the medi- 
cal sense. In age the range was 17 to 23, a few graduate students and 
all four undergraduate classes being represented. 

Two subjects, F.C. and C.L., took the test a number of times under 
different physiological conditions. It was desired to know the variability 
as an indication of the reliability of the test; in addition, the possible 
effect on the subject of taking the test at different times of day as well 
as the effect of taking the test while in a basal or post-prandial condi- 
tion must be known. 

The subject upon coming to the laboratory began a rest period 
which varied in length with the subject. Her height and weight had 
been taken and the arm cuff of the sphygmomanometer placed on het 
right arm before she started the rest period in a reclining position. Dur- 
ing this rest period the following information was recorded: data, time 
of day, age, surface area, and menstrual history. After 15 or 20 minutes, 
blood pressure and pulse-rate readings were taken and repeated until 
the cardiac index was within the limits of Grollman’s value for the 
cardiac index, that is 2.2 + .3. 

The formula P.P. x P.R. X K was used for the purpose of cot 
verting the pulse-product data to an estimate of cardiac output. The 





der’ 
n of 
ects 
36) 
t of 
lone 


mul- 


ne a 
urve 


ysis 
ate), 
scale, 
The 


[hese 
decile 


exXallt- 
ian as 
medi- 
s and 


under 
ability 
ossible 
is well 
condi- 


period 
nt had 
on het 
1. Dur- 
a, time 
\inutes, 
d until 
for the 


of con: 
xt. The 


A MEASURE OF PHYSICAL FITNESS 67 


constant, K, is used in the formula in order to give recognition to the 
variability in size of the subjects. Read and Barnett state: 


Blood flow is equal to pulse rate times stroke volume. The pulse rate can 
be determined easily, and the problem is to find a clinical measure of the 
stroke volume. In a given individual, stroke volume is approximately pro- 
portional to pulse pressure. This does not hold in persons of various sizes, 
since a large heart pumps more blood per stroke at the same pulse pressure 
than does a small one. Some factor of size must therefore be introduced 
before stroke volume can be expressed in terms of pulse pressure. The sur- 
face area of the body seems to be the most satisfactory measure for this 
purpose.® 

It would follow then that K would be a constant having a different 
value in each person. The average value has been derived from the data 
of this study which gives 1.58 as the value of K for young women be- 
tween the ages of 17 and 23. The only average we have with which to 
compare this value for K is that of Grollman who gives 1.7 as K for 
young men. 

The calculation for K was accomplished by dividing the resting 
output (or level) in terms of millimeter beats into the product of the 
surface area times the cardiac index. The values for surface area were 
obtained from the DuBois chart for determining the surface area of 
man in square meters from weight and height. Cardiac index is defined 
by Grollman as the cardiac output in liters per square meter of body 
surface. His value for the cardiac index is 2.2 + .3. 

To illustrate, the following calculations will give the value of K 
for one subject: 

Cardiac output = surface area X cardiac index 

1.7 = surface area for this particular subject 

2.2 = cardiac index in liters per min. per sq. meter of surface area 
1000 = multiple used to convert liters into cc. 
1796 cc./min. = Resting output in millimeter beats for subject tested 

1.7 X 2.2 X 1000 3740 
=—— = 2.08 K for this subject 

1796 1796 

In a similar manner the value for K was computed for 88 subjects 
with the following results: 














Surface Number of Cases K-Averaged K-Weighted 
Area Used in Average Value Average 
1.3 I case 1.36 1.36 
1.4 7 cases 1.41 9.87 
1.5 25 cases 1.55 37-59 
1.6 28 cases 1.64 45.93 
1.7 18 cases 1.64 29.53 
1.8 7 cases 1.65 11.54 
1.9 _2 Cases 1.58 3.16 

88 cases 10.83 138.98 


7 = 1.54 SS == 2.58 
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The only use that was made of an actual estimate of cardiac oy 
put was that of attempting to standardize the resting level. Experienc 
indicated this technique to be better than one of having the subject 
rest a certain length of time before exercise. Some subjects came to, 
resting level of pulse rate and pulse pressure within twenty minute: 
others were in a reclining position for almost an hour before the resting 
cardiac index was approximated. 

For standard exercise the subject walked on a motor-driven tread. 
wheel for two minutes at a fixed speed. The wheel, two wooden diss, 
28 inches in diameter with steps 9 inches apart built in between, is bung 
on a frame work. The fixed axle of the wheel is set in two stationary 
bearings. A fixed sprocket wheel is placed on this axle in order to con 
trol the action of the wheel. 

A Tycos Recording Sphygmomanometer was used for blood pres: ' 
ure reading because of the desire to have a graphic and objective 
method of determining the blood pressure. This is one type of machine 
used in clinics, research laboratories, and hospitals. It has been particu- 
larly satisfying to be able to check any doubtful readings, or to go back 
and re-read the sphygmotonograms in an attempt to interpret the 
results obtained. The use of this instrument has made it possible to 
compare the results of the tests given to the senior high school girk 
with those given to the young college woman with much more assu- 
ance that the data are comparable. 

A stop watch was used for the timing of the two minutes of exer 
cise and for the reading of the pulse rate. The pulse was counted at the 
radial artery of the left arm. 

The subject, having rested until readings for heart rate and blood 
pressure gave the resting level in millimeter beats, steps upon the tt 
volving wheel. The activity is exactly like stair climbing except thi 
the revolution of the wheel drops the subject, and she must lift he 
weight up to the next step. An iron railing which comes up over tht 
wheel, serves as a place on which the hands of the subject may res 
This eliminates the element of loss of balance or unnecessary effort in 
neuromuscular control. During the two minutes of exercise the treai 
wheel rotates at such a rate that the subject is forced to raise her om 
weight ninety times per minute: a climb of 180 steps in two minute 

Immediately following this exercise the subject takes a supine posi 
tion. The connections of the arm sleeve to the recording sphygmomatt- 
meter and the inflation of the pressure cuff are accomplished in sufi 
cient time to give the first reading at 30 seconds after the exercise stops 
The blood pressure and heart rate readings are taken simultaneous! 
throughout the experiment, and continued until the millimeter bet 
product has returned to the resting level. 

Environmental conditions under which the experiment was 0 
ducted were kept as favorable as possible. The room was quiet and cot 
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DATA RECORD SHEET 











(See Fig. I) 
Age 20 Weight 115 S.A. 1.58 MMB. 2496 
Height 5’ 5” Mens. 5/14/39 CI. 2.4 Liters 3.94 
; I 2 3 4 5 6 7 8 9 10 
4:10 2:30 3:30 4:30 6 8 b fe) 12 
HR 66 66) «664 | 4] 100 8 74 72 #74 #492 42 
S 108 103 102 | -4 152 143 124 124 105 100 100 
D 62 64 63 | % 8 82 7 «2466 63 62 ~~ 68 
PP = 2 #18) © @ © gw ew 8 
MMB 3036 2574 24096 6800 5246 3700 3096 3108 2736 2300 
L 489 4.06 3.94 
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fortably warm. The experimenter wrote pulse rate and blood pressure 
findings for the recorder. In a few cases the subject, after resting for 
some time, was found to have an output far in excess of the standard 
desired for the resting level. Questioning brought out the fact that there 
was a lack of mental or emotional repose. In such cases, the test was 
not given. 


RESULTS 


In order to study the after effects of the standard exercise upm 
systolic and diastolic pressures, pulse pressure and heart rate, five types 
of curves were drawn. The general properties and relationships of the 
different curves were treated in the original study but will not be re. 
ported upon at this time. 

The measure of physical efficiency was estimated by constructing | 
recovery curves for each subject from the data collected during the 
post-exercise period (see Figure I, a record sheet for data from which 
the recovery curve was plotted). The base line of the graph is the rest- 
ing level in millimeter beats, while the abscissa is the recovery time and 
ordinate the product of (P.P. x P.R.) per minute in millimeter beats. 
The results obtained were plotted on millimeter graph paper. The curve 
thus obtained was measured by a planimeter and the total area deter- 
mined. The arbitrary set of values is in a scale of planimeter reading 
ranging from .087 to .82. 

The following analysis of the data from the repeated tests on FC. 
is made on the basis of the planimeter values for the area under the 
recovery curves of these tests. 











A.M. Basal P.M. Basal P.M. Post-Prandial 
7/13/37 12.5 7/17/37 11.3 7/13/37 13.0 
7/15/37 16.3 7/20/37 14.2 7/14/37 140 
7/16/37 11.0 7/21/37 13.0 7/15/37 15.0 
7/18/37 14.6 7/24/37 10.9 7/18/37 13-7 
7/19/37 13.0 7/28/7 9.9 7/19/37 15.6 
7/26/37 8.2 7/30/37 13.0 7/26/37 11.7 
7/29/37 12.0 8/ 4/37 8.4 7/29/37 12.0 
8/ 2/37 12.9 8/ 6/37 14.7 

8/ 8/37 16.3 8/ 7/37 15.7 

Average Area = 12.978 Average Area = 12.351 Average Area = 13.57! 





Considering the data first from the point of view of the coefficient 
of variation shown in the tests taken under‘similar conditions, we have: 


X N Sx V 
A.M. Basal 12.978 9 2.552 19.66% 
P.M. Basal 12.351 9 2.647 21.43% 
P.M. Post-Prandial 13.571 7 1.453 11.56% 


The second series of tests given to F.C. for five days in succession 
gave the following results: 
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Averages 
64.7 _ 
Tests taken before breakfast 8 A.M. —— = 12.95 
5 
85.2 
Tests taken after breakfast 9:30 A.M. —— = 17.04 
5 
61.4 
Tests taken before lunch 11:30 A.M. = 12.28 
5 
70 
Tests taken after lunch 2 P.M.—— = 15.02 
5 
“2 
Average for the 20 tests ont 14.32 
4 


The range of variability represented in the series is much greater 
than that given by the first series. The effect of the exercise taken 
after the subject had eaten, in each case was one of increased oxygen 
consumption, a greater oxygen debt being incurred by the tests taken 
after breakfast than those taken in the afternoon. The two series of 
tests taken just before the subject ate either breakfast or lunch show 
the very close average value of 12.94 and 12.28, with the greater degree 
of physical efficiency appearing in the afternoon. From these data the 
following per cent variability results: 








bi N Sx V 
14.32 20 6.263 43-73 
Combining the data for both series of tests: 
X N Sx Vv 
A.M. Basal 12.978 9 2.552 19.66% 
P.M. Basal 12.351 9 2.647 21.43% 
P.M. Post-Prandial 13.571 7 1.435 11.56% 
20 Tests 14.32 20 6.263 43.73% 
Total mm. 13.54 45. 4.59065 12.01% 


The results of this series of tests agree with those reported by 
Erlanger and Hooker,’ wherein there was observed an increase of both 
pulse pressure and pulse rate following the ingestion of food. 

Repeated tests for variability taken by C.L. were given over a 
period of fifteen consecutive days. 

Average area for the fifteen tests—22.24. 

xX N Sx V 
22.24 15 4.631 30.84% 


The uniformity of the test results for F.C. with the increased car- 
diac output and oxygen debt following only in the tests taken immedi- 
ately after meals was interpreted as an indication that the test was 
reliable. On the basis of these findings the test was given to the college 


and high school students either in an A.M. basal condition or later in 
the afternoon. 
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STATISTICAL ANALYSIS 
The log values of the score for all the students were plotted and 
gave what apparently was a normal curve; this was tested in two ways, 
first by calculation of the moments of the distribution and second by 
the chi square test. In the first case the third and fourth moments by 
methods of Fisher lead to the following parameter estimates: 
£1 = —0.0675 Sg: = 0.2597 P=0.88 
£2 — —0.4858 Sg. = 0.1625 P=o.01 


The value of g, derived from the third moment is not significantly 
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different from 0, the value for the normal curve, so it may be concluded 
that there is no skew. The value of g, is negative, indicating a platy- 
kurtic distribution and is significant. Symmetrical but somewhat flat 
topped, the distribution can be treated for the present purpose as 
normal without serious error. 

Calculation from the original ungrouped data gave a mean of 1.407 
and a standard deviation of .2133. This would correspond to a geo- 
metric mean of the original area of .255. The data from the variability 
tests of F.C. and C.L. were treated in the same way. 

The following table will give the comparison of the total group with 
the variability tests results of these two girls. 











Subjects Mm. Mean S.D. Coef. of Variability 
F.C. 1.124 076 6.75 
C.L. 1.339 .086 5.22 
86 college students 1.407 .213 15.16 





A senior high school study made by Miller* (1938) duplicated the 
techniques of testing and the use of data employed in the college study. 
The age range for the high school group was from 14 to 18 years, and 
the grade placement was tenth, eleventh, and twelfth. 

All tests were given to this group of girls after 2:30 P.M., many of 
them being given between 4 and 6. The mean for this group was 1.491 
with a standard deviation of .230 and a variability score of 15.442. 

Comparing these with the college group: 


Mean S.D. Coef. of Variability 


86 college students 1.407 .213 15.16 
49 senior high school 1.491 .230 15.44 


As might be expected, the mean of the high school group is lower 
than the college group, the difference in means being 6.5 per cent with 
an 8 per cent difference in standard deviations. Figure II gives graph- 
ically the close similarity in the results of these two studies. Age level 
and physiological functional capacity as found in comparing these two 
groups does not show any great difference in range. 


SCALE OF LEVELS OF PHYSICAL FITNESS 


Use of the Ogive curve based on the assembled data indicated the 
decile placement of each of the subjects. Since the area represented an 
estimate of cardiac output and oxygen debt for the total recovery 
period, the subject having the largest area and therefore the greatest 
oxygen debt ranked lowest on the scale. The individual who was in 
good physical condition recovered in a shorter time, and incurred a 
smaller oxygen debt than a less physically efficient individual. The sub- 
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jects who were most efficient ranked in the highest or tenth decile and 
were arbitrarily given a rating of superior. 

The scale of levels of physical fitness which resulted from this treat- 
ment of the data shows the wide range of individual differences repre- 
sented in the group tested. 


The tenth decile —ranked as superior —included cases 1- 7 
The ninth decile —ranked as excellent —included cases 8-16 
The eighth decile —ranked as very good —included cases 17-24 
The seventh decile | —ranked as good —included cases 25-33 
The sixth decile —ranked as above average —included cases 34-43 
The fifth decile —ranked as average —included cases 44-50 
The fourth decile —ranked as below average —included cases 51-60 
The third decile —ranked as fair —included cases 61-68 
The second decile —tranked as poor —included cases 69-77 
The first decile —tranked as very poor —included cases 78-86 


Our immediate interest is focused on the subjects who fall in the 
lowest decile group. They present a problem of proper adaptation of 
physical education activities to the physiological capacities of each 
student found in this group. The following scale of probability is cal- 
culated for those whose oxygen debt was great enough to place them in 
the area of the curve of probability which represents two or three stan- 
dard deviations below the mean calculated for the eighty-six college 
students. 

Case Numbers 


Mean: 1.4069 SD+ .213 SD P 45 
1.6800 2731 1.282 10 79 
1.7062 -2993 1.405 .08 81 
1.7211 -3142 1.475 07 82 
1.7573 .3504 1.645 05 84 
1.8444 4375 2.054 02 85 
1.9023 .4954 2.326 .OI 86 


A case similar to that of 86 might be expected to occur once in 100 
times, one similar to 85 might occur twice in 100 cases, 84 or a subject 
of similar physiological capacity, might be expected to appear 5 times 
in 100 cases; 82, 7 times; 81, 8 times, and 79, 10 times. 

The indications of a probability that the girls referred to by case 
numbers above should not participate in the more strenuous physical 
activities such as competitive basketball or hockey are very strong. 
When it is remembered that each subject had on the basis of her 
medical examination been authorized to participate in any activity 
which she wished to elect, the test results become more meaningful. To 
the writer they indicate a need for a great deal of research in both the 
field of evaluation of the physiological capacities of individuals and in 
the field of evaluation of the activities offered in the physical education 
program, for the physiological demands which they make upon the 
human organism. 
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CORRELATION OF DECILE PLACEMENT WITH 
MEDICAL EVIDENCE OF FITNESS 
One of the efforts to learn the correlation of these test results with 
other evidence of fitness was an attempt to compare the decile place- 
ment of students who had taken the original test with a rank placement 
made by physicians as a result of medical examinations. Within a period 
of two weeks, eight subjects picked from various positions on the decile 
scale were given the standard test. They were re-examined by the 
college physician and were given both an electrocardiographic and 
fluoroscopic examination by another physician. As a result of each of 
the series of medical examinations, the subjects were ranked in order 
according to the evidence of physical fitness indicated. None of the 
three examiners knew of the rating of the others, since the examinations 
were being carried on simultaneously. 
The order in which the eight subjects are ranked as the result of 
the two medical examinations and the standard test is as follows: 
~~ Electrocardiograph Heart examination by 
Standard Test and fluoroscope college physician 


35 35 35 
3 a 3 
F.C. F.C. 6 
70 70 EC. 
45 45 7° 
6 6 
69 69 69 
80 80 80 


The agreement is striking, the correlation being perfect in one case, 
and ¢= .893 + .0538 (P.E.). It would seem to indicate the validity and 
sensitivity of the test as a measure of one aspect of physical fitness. 
That is, a measure of the cardiovascular functional condition of the 
subject. 

The wide range of individual differences found at each age level is 
of particular interest to the physical educator. The enormous differences 
observed in the recovery effects on the subjects after participation in 
the standard exercise makes evident the need for more accurate meas- 
urement of functional power as a basis for classification for participa- 
tion in physical activity. 

Perhaps the greatest utility of this test lies in its use for the detec- 
tion of the small number of students, possibly only those in the lowest 
decile, which are likely to suffer injury from strenuous exercise. It is 
proposed to develop a shorter and perhaps a more simple test which will 
be as accurately controlled as to the standard amount of work done 
and the measurement of recovery. A short, simple, yet more valid test 
of cardiovascular condition than we have now, which could be given 
by the teacher of physical education, would be of great value. 
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SUMMARY 


1. The recovery process of 135 girls and young women, who had 
participated in a standard exercise, was observed. 

2. The exercise consisted of climbing 180 steps in 2 minutes on an 
electrically driven treadwheel. 

3. The recovery effects were computed from a planimeter measure- 
ment of the recovery curves. 

4. From a statistical analysis of the results, a scale of levels of 
physical fitness was constructed for the subjects tested. 

5. This scale was shown to correlate highly with other criteria of 
fitness. 

6. It is shown that an efficient and sensitive scale is provided for 
detecting impaired cardiovascular conditions. 


PARTIAL BIBLIOGRAPHY * 


1. Dawson, P. M. “The Systolic Output and Work of the Heart and Their Relation 
to the Blood Pressure in Man,” Brit. Med. Journ., 2 (1906) 996. 

2. Dawson, P. M. The Physiology of Physical Education (Baltimore: Williams and 
Wilkins Co., 1935). 

3. Erlanger, J., and D. R. Hooker. “An Experimental Study of Blood Pressure and 
of Pulse Pressure in Man,” Johns Hopkins Hospital Repts., 12 (1904) 145. 

4. Miller, M. A. “A Measure of Physical Fitness,” master’s thesis, Claremont Col- 
leges, 1938. 

5. Pembrey, M. S., and A. H. Todd. “The Influence of Exercise upon the Pulse 
and Blood Pressure,” Journ. of Physiol., 36 (1908) 66. 

6. Read, J. M., and C. W. Barnett. “New Formula for Predicting Basal Metabolic 
Rate from Pulse Rate and Pulse Pressure,” Arch. of Int. Med., 57 (1936) 521. 

7. Rosen, T. T., and H. L. White. “The Relation of Pulse Pressure to Stroke Vol- 
ume,” Amer. Journ. of Physiol., 78 (1926) 168. 

8. Schneider, E. C. Physiology of Muscular Activity. (Philadelphia: W. B. Saun- 
ders Co., 1939). 


* The full bibliography may be found in the original dissertation. 





Some Effects of Summer Camping on the 
Physical Development of Boys 


By STANDARD LAMBERT 


Department of Physical Education 
Austin High School, Austin, Texas 


camping to the parents of American youth. One of the chief selling 

points has always been that camping contributes greatly to the 
physical development of its clients. The directors have found them- 
selves in a dilemma, however, because of conflicting opinions of what 
really constitutes development. Many parents think of development 
only in terms of increased poundage, while it is a known fact that boys 
undergoing the activity of a camping season can’t gain much, if any, 
weight. Therefore, several problems have presented themselves rather 
forcefully to camp directors. What constitutes physical development? 
How can you prove that camp is benefitting the boys if they show 
a loss in weight? How important is gaining weight? 


Fu many years camp directors and counselors have been “selling” 


THE PROBLEM 


With the above mentioned questions uppermost in mind, the writer, 
who was a counselor in a small camp, undertook learning the answers 
through the media of tests in the field of physical education. 

First, however, “physical development” had to be defined and tests 
selected. For this study the following tests were employed: the ACH 
Index of Nutritional Status,’* Foster’s Pulse Return Test,? MacCurdy’s 
Physical Capacity Test,* and McCloy’s Technique for the Prediction 
of Normal Weight.* 

Knowing the importance that the average parent places on weight, 
it was given special consideration. It is believed by the best authorities 
that knowledge of a boy’s actual weight is of little value without the 
accompanying knowledge of how much he should weigh. It is also 
fairly well established that the traditional “age-height-weight” tables 
are of little value because they deal only with averages and do not 
consider factors of build. Consequently a new criterion had to be found. 
For this McCloy’s technique of determining predicted weight fitted our 
needs best. 

In summary, it might be pointed out that in this attempt to learn 
the effects of summer camping on the physical development of boys, 


_—_ 


This paper is an abstract of the writer’s master’s thesis on file in the University of 
Texas Library. 


* Refer to numbered Bibliography at end of article. 
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the following factors were measured at the beginning and end of a six- 
week camping period: nutritional status, cardiac efficiency, strength, 
physical capacity, and actual weight in comparison to normal weight. 

All tests were administered to thirty-two boys in Camp Idlewhile, 
located near Wimberly, Texas, on the Blanco river. 


PREVIOUS WORK IN THE FIELD 


The writer was unable to find references to much testing that had 
been done in the camping field. None was found referring to the use 
of a comprehensive battery of tests, measuring many factors. Several 
were found that had used the Rogers P.F.I.5 These studies are re- 
viewed in Table I. 




















TABLE I 
SUMMARY OF PREvious STUDIES 
Per 
Investigator} Period | Number | Number |Number| Cent | Name of | Location 
Tested | Gaining | Losing | Gain Camp 
1 and 
Glovin® ...| 2 weeks 189 142 47 17 °| Not listed 
2, 4, 6, 
Malcolm’ .| or 8 149 133 16* 19.8| Y.M.C.A. | New York 
ee Camp Wau- 
Wylie® ...| 6, or 8 140 105 31 8 | beeka (Boy 
weeks Scout) 
Wright- Camp 
stone? ..| 8 weeks 50 30 20 7 | Brooklyn | New York 


























*13 of these stayed only two weeks. Malcomb thinks that this fact is significant. 


ACTIVITIES IN CAMP IDLEWHILE 


The activities at Camp Idlewhile were much the same as in other 
privately owned camps, but in order to give a complete background for 
this study they will be tabulated. Working on the basis of a 144-hour 
week, time distributions were approximately as follows: 


RE ORE eT ee EE EET Eee ETT 72 hours 
REE iGinte sina yb aes s oeene wednd 12 hours 
The after-dinner program ..............+.0.5 12 hours 
ETE EIT Se ee 6 hours 
Free time allowed after meals, changing . 

from one activity to another, etc. .......... 15 hours 
i cede onthe keasereaneeus 4 hours 
Ee Sire canna 4 whnd es bb pak ee ee 4 hours 
eer ceNedh esis beens vanes eon 4 hours 
i Mi etcenins shee ce Sern cenness 4 hours 


Hiking, scouting, coaching classes, and riflery.. 6 hours 
I ic bac aa seear edna eohe 2 hours 


a 
~ 
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STATISTICAL STUDY 


After both batteries of tests had been given, the raw scores were 
arranged in frequency distributions and treated statistically to ascertain 
the following factors: range, mean, standard deviation, standard devia- 
tion of the mean, difference between the means, standard deviation of 
the difference between the means, critical ratio, and the chances in 
100 that the difference was a real one. The number and percentage of 
campers showing gains and losses in each test were also determined. 
Table II gives a summary of all statistical data. For the sake of 
brevity, the writer will forego detailed specific comments on the statis- 
tics themselves, and devote that space to general interpretations and the 
recommendations that were made to camp supervisors as a result of 
this study. 


MAIN FINDINGS 


The main findings of this study can be summarized as follows: 

1. The camping experience was definitely beneficial to the nutri- 
tional status of the boys since all but three showed an improvement 
in nutrition after camp, as measured by the ACH Index. One of the 
three showing a loss actually improved himself since he was overweight 
anyway. Two others raised their status from below the minimum set 
by ACH to well above at the close of the camping season. 

2. The camp routine showed positive results in regard to strength 
as measured by the MacCurdy technique. Thirty of the 32 boys tested 
showed a mean increase of 142 pounds (all the factors in this test are 
measured in pounds), and the percentage, 93.7, of those taking this 
test and showing improvement was the highest of that found for all 
tests. 

3. The physical capacity of 87.5 per cent of the boys tested showed 
a mean gain of 141 points in the MacCurdy Test for measuring this 
factor. The critical ratio, 22.5, was the highest of all the tests given 
and indicates complete reliability. 

4. According to the Foster Pulse Return Test, the strenuous activity 
in camp was detrimental to the cardiac efficiency of 31.3 per cent of the 
boys while 56.2 per cent showed a mean gain of 11 per cent in Foster 
scores. 

5. The theory, advanced by many camp promoters and believed by 
many parents, that camping will add weight to its clients was not 
supported according to this study. Only 12 campers, representing 41.4 
per cent, showed a mean net gain of 3 pounds, while 13, or 44.8 per 
cent, had a mean net loss of 2.2 pounds, and 4 remained the same. 
It might be pointed out that some of the boys who lost weight actually 
improved their “actual weight-normal weight” status since they came 
to camp in an overweight condition. 

6. When the normal weight, as predicted by the McCloy technique, 
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was brought into the picture, it further substantiated the thesis that 
camping does not add weight. In the study minuses and pluses were 
disregarded. Only deviations from the normal were given consideration 

rdless of whether or not the subject was over- or underweight. It 
was found that before camp the mean deviation from the normal was 
g.1 pounds, but after camp it had risen to 9.4 pounds. Seventeen of 
the 29 boys tested, (3 of our subjects could not take this test because 
they were thyroid cases) were further from their predicted weight after 
camp than before, and 6 retained the same difference between actual 
and predicted weights. Only 23.3 per cent improved their “actual 
weight-normal weight” status. 


THE WRITER’S RECOMMENDATIONS TO CAMP SUPERVISORS 


As a result of this study the writer would like to make the following 
recommendations to camp supervisors: 

1. By all means install some kind of testing program so that the 
camping program can be fitted to the individual needs of the boy. 

2. Keep permanent records of your findings and use them not only 
during one season but from year to year to watch the individual’s 
progress. Testing stimulates interest. It will aid materially in proper 
grouping for competitions, and gives objective proof to parents of 
beneficial results. 

3. Of the tests used in this study, the writer ranks them according 
to their potential value in the following order: First, MacCurdy’s 
strength and physical capacity tests; second, McCloy’s technique for 
prediction of normal weight; third and fourth (tie), the Foster test and 
the ACH Index. 

4. If you go to the trouble to set up a testing program, use your 
results in grouping for competition in prescribing special diets for 
under- and overweight campers, and for deciding upon the amount of 
activity a boy can safely engage in. 

5. The records can be made to work for you if used correctly. Use 
them to sell camp. 

6. Be honest with yourself. Use the results to check up on yourself. 
If your results over a period of years are negative, find out what is 
wrong with your camp. Do not be afraid of facts. If correctly em- 
ployed they will help you. 
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Race and Stature; A Study of Los Angeles 
School Children 


By OrrEN Lioyp-Jones, Ph.D., M.D. 


“American Whites” the Japanese, and to a less extent the Mexi- 

cans, are physically small peoples whereas the Negro ranks among 
the tall races. We present here data which throw light on these racial 
differences as seen among school children in Los Angeles. These data 
were collected through the agency of the Work Projects Administration 
in connection with the School Health Aid Project sponsored by the Los 
Angeles Board of Education. The study, made specifically for the prep- 
aration of standard height-weight-age tables for use in Los Angeles 
schools, comprises altogether a total of 163,008 children distributed 
as follows: 


[' IS a common opinion in the United States that, compared to 


rrr eee 121,820 
0 errr rye Ter 22,354 
ES aneanen eatcanae han 5,142 
ND 54 ne cee dene iue 3,692 


The manner in which the data were collected has been described else- 
where;* in general the procedures conformed to practices generally ac- 
cepted in such mass investigations. Certain studies on the white school 
population have already been published;? the present paper compares 
white with Negro, Mexican, and Japanese children. It considers (1) 
the average height for age and average weight for age, and (2) average 
weight for height, of the several races. 

The fundamental data for these studies is displayed in Tables I and 
II, drawn up in conventional style as a height-weight-age table, but 
with four columns under each age for the four races concerned. The 
table also shows (in bold face type) the number of children from which 
each value was derived. In assembling the raw data into the present 
table they have been subjected to the simplest arithmetic procedures. 
Only extreme individual variants were excluded, the arbitrary limits for 
exclusion adopted were 30 per cent under and 60 per cent over the 
modal weight for height at the given age. Averages are arithmetical 
means. The data for the white children are massive, averages based on 
frequencies less than 15 were omitted entirely, and modal frequencies 
generally lie between 700 and 800. Almost no “smoothing” has been 
necessary in the case of the white data, scarcely two dozen average 
weights have been altered among them, and with three exceptions the 





10rren Lloyd-Jones, ‘California Tall Children,” American Journal, Diseases of Chil- 
dren, July, 1940. 
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alteration has consisted of adding or subtracting not more than a pound, 
In the case of Negroes, Mexicans, and Japanese, however, because of 
the smallness of the samples, considerable “smoothing” has been jus- 
tified to give the statistical symmetry which inheres in such material. 


AVERAGE WEIGHT PER AGE AND AVERAGE HEIGHT PER AGE 


These figures are derived by direct calculation from those in the 
body of the table and are shown in Tables III and IV for height, and 
Tables V and VI for weight. To make comparison easy, there is shown 
in addition, the amounts by which the several races deviate from the 
white. All the deviations from the white shown in Tables III to VI are 
minus excepting 8, and these 8 plus values occur in columns for the 
Negro, the tallest of the non-white races. The minus deviations for Mex- 
icans and Japanese are distinctly larger than the Negro. The deviations 
of the Negroes, Mexicans, and Japanese from the whites are (twelve- 
year-old boys, for example) of the following order of magnitude: height 
per age, inches, —.5; —1.5; —2.5; weight per age, pounds, —2; —5; -7. 

Charts I to IV display the same data graphically. A glance at them 
reveals a clear cut gradation of the four races in regard to both height 
for age and weight for age. The sequence, downward, is white, Negro, 
Mexican, and Japanese. The constancy with which these relative posi- 
tions are maintained at the various ages is indeed striking; the curves 
never coincide nor intersect except in the 8 cases above mentioned where 
Negroes excel. The general form of the growth curve is closely similar 
for the four races. The curves tend to separate fanwise at thirteen 
years (girls) and fifteen years (boys), the deviations increasing with 
maturity. 

The girls tend to level off at sixteen years, but the boys display very 
little of that tendency even at eighteen years. This would seem to imply 
that the female adults of the four races would differ in about the same 
degree as do the eighteen-year-old girls, but that the males when adult 
would possibly show greater deviations from the white than occur 
among the eighteen-year-old boys. Contemporary data on average adult 
statures are not available to check these implications. 


AVERAGE WEIGHT PER HEIGHT 


With these definite and constant racial differences in average height 
per age and average weight per age in mind, it would seem, at first 
thought, highly improbable that any height-weight-age standards which 
are based on measurements of “white children” could even approxi- 
mately serve as standards by which the Mexicans and Japanese, for 
example, could be judged. One might be inclined to feel that Mexicans 
and Japanese, because they are smaller people would invariably be 
recorded as “underweight” when judged by such tables. But remember 
that the conventional height-weight-age table is not designed to com- 
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e races in average height and weight but to evaluate individuals. 
So long as the weight of the Mexican or Japanese child of any given 
age bears the same relation to its own height as does the weight of the 
white child to its own height, then the standard values given in height- 
weight-age tables for white races will be adequate for the Mexicans, 
Japanese, and Negro children, no matter how extreme are the differ- 
ences in weight and height per age. 

Weight for height in adults is to a degree a valid measure of body 
type. Among individuals of the same height it does in a rough way 
depict the stocky, “lateral,” or the stretched out “linear” patterns. But 
in growing youth the weight for height is a shifting value, and subject 
to puzzling vagaries. In making such racial comparisons of body type 
among children of the same height, the first impulse is to study the 
average weight for height of the several races, regardless of age. These 
figures are set down in the four left-hand columns of Tables I and II. 
They do in truth represent the average weight of each race for the given 
height, yet they often give a false idea of the physiological relationship 
of the races. For example, (Table I) at height 66” the average weight 
of Japanese boys is 1 pound greater than the white, yet when one exam- 
ines the average weight of the individual age groups at that height, para- 
doxically the Japanese is from 1 to 3 pounds lighter than the white. 
This discrepancy is the result of the age differences which exist be- 
tween the 66” Japanese and 66” white boys. Many white boys 
attain 66” in height at 12 years, and more of them at 13 and 14 
years (refer to proper age columns in Table I) whereas none of our 
Japanese boys reached 66” till age 15. Now with increasing maturity, 
even at the same height, goes increase of weight. The presence of 
these younger and therefore lighter groups of white boys, in the 
averages struck for the entire lot of 66” children, results in the mis- 
leading conclusion that the Japanese are inclined to a stockier build 
whereas the opposite is true when comparable ages are used. By 
comparable ages is understood those ages in which both races (i.e. 
white and the race which is being compared) are represented in the 
table. When averages are derived in this way, as above stated, 
we discover that the Japanese 66” boys are actually 2 pounds (aver- 
age) lighter than the 66” white boys. A similar lack of coinci- 
dence between the ages of various races at a given height is seen 
throughout the Table but is more pronounced in the taller children. 
This circumstance invalidates, in the case of children, the use of 
averages which disregard the age distribution factor as a basis for 
comparing the races in body type (i.e., weight per height). 

The method finally adopted to make such racial comparisons in 
weight for height was to compare each of the three races separately 
with the white, using only the ages in which both races are repre- 
sented. These tables are bulky and their use is restricted entirely to 
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Cuart I. Height for age, boys of four races. 
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Height: Inches ~ 40 41 42 43 44 45 46 47 48.49 5051 52 53 S455 56 57 5859 606) RAACSMBODMIKRH » 


+3 
+2 Boys 


+1 
6 ee 





Pounds 





Deviations: 


Mexican 
dapanese 


Cuart V. Deviations (pounds) in weight per height of Negro, Mexican, and 
Japanese children from white values based on comparable ages. The straight line 
(zero) represents white values. 


this specific point. Because of this bulkiness and their lack of a more 
general interest they are not published. By their use, however, we 
can ascertain the deviations in weight of each race from its correspond- 
ing white value at the several heights. This was done and finally the 
deviations were plotted against a straight base line representing white 
values, as shown in Chart V. Reading from Chart V, select 58” girls 
by way of illustration. Note that at 58” Mexican girls are 0.7 pounds 
lighter than whites, Japanese girls 2.3 pounds lighter and Negro girls 
2.5 pounds lighter than whites, (all groups 58” tall). But now note 


TABLE III 


HEIGHT FoR AGE OF Four RACES WITH DEVIATIONS 
FROM WHITE VALUES—Boys 


(All figures in inches) 























White Negro Mexican Japanese 
Age Height Height Deviation| Height Deviation] Height Deviation 
5 44.17 43-90 —.27 42.91 —1.26 42.25 —1.92 
6 46.01 45-54 —.47 44-44 —1.57 43-79 —2.22 
7 48.20 47-97 —.23 46.65 —1.55 45.52 —2.68 
8 50.40 49-97 —.43 48.82 —1.58 47-73 2.67 
9 §2.52 52.35 —.17 50.77. —1.75 50.09 —2.43 
10 54-42 53-92 —.50 52.61 —1.81 51.7 2.7% 
II 56.30 55-79 —.§2 54.63 —1.67 53-57 —2-73 
12 58.33 57-83 —.50 56.80 —1.53 55-83 —2.50 
13 60.56 60.63 +.07 59.10 —1.46 58.42 —2.14 
14 63.25 64.07 +.82 61.63 —1.62 60.67 —2.58 
15 65.54 65.70 +.16 63.85 —1.69 63.20 —2.34 
16 67.25 66.60 —.65 65.27. —1.98 64.39 —2.86 
17 68.08 67.54 —.54 65.77. 2.31 64.80 —3.28 
18 68.60 68.52 —.08 66.42 —2.18 65.01 —3-59 
Total No. 
children 61192 2557 11364 1847 
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TABLE IV 


HEIGHT FOR AGE OF Four RACES witH DEVIATIONS 
FROM WHITE VALUES—GIRLS 


(All figures in inches) 
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| ee 
White Negro Mexican Japanese 
| Age Height Height Deviation} Height Deviation} Height Deviation 
5 43-78 43.48 —.30 42.26 —1.52 41.82. —1.96 
6 45.66 45-14 ~ 44.09 —I.57 43-45 —2.21 
7 47-97 47-70 a7 46.27. —1.70 45.48 —2.49 
8 50.15 50.07 —.08 48.58 —1.57 47.70 2.45 
9 52.14 52.20 +.06 50.60 —1.54 49-40 —2.74 
10 54.34 54.12 —.22 52.68 —1.66 51.93 —2.41 
II 56.62 56.15 —.47 54.95 —1.67 54.20 — 2.42 
12 59-15 58.76 — .39 57-39 —1.76 56.62 —2.53 
13 61.28 61.15 — .13 59-35 1.93 58.68 —2.60 
14 62.61 62.67 + .06 60.70 —I.QI 59.90 —2.71 
15 63.35 63.08 — .27 61.20 —2.15 60.24 —3.II 
16 63.66 62.58 —1.08 61.56 —2.10 60.80 —2.86 
17 63.78 63.23 — .55 61.42 —2.36 60.65 —3.13 
18 63.74 62.74 —1.00 61.45 — 2.29 61.01 — 2.73 
Total No. 
children 60628 2585 10990 1845 
TABLE V 
WEIGHT FOR AGE—Four RAcEs—Boys: 
WITH DEVIATIONS FROM WHITE VALUES 
(All Figures Weight in Pounds) 
White Negro Mexican Japanese 
Age Weight Weight Deviation] Weight Deviation] Weight Deviation 
5 44.18 42.92 —1.26 41.75 — 2.43 40.68 — 3.50 
6 47-93 46.29 — 1.64 44.96 — 2.97 43-68 — 4.25 
7 52.99 51.94 —1.05 | 49.53 — 3.46] 47.13 — 5.86 
8 58.92 57-39 —1.53 55.0 — 3-91 52.04 — 5.98 
9 65.64 63.91 —1.73 | 60.56 — 5.08] 59.17 — 6.47 
10 72.27 69.03 — 3.24 66.61 — 5.66 63.83 — 8.44 
II 79.40 76.03 —3-37 | 73-37 — 6.03 | 70.95 — 8.45 
12 87.32 85.49 — 1.83 81.85 — 5.47 80.01 — 7.31 
13 96.84 96.72 — .12] 91.80 — 5.04] 9013 — 6.71 
14 109.78 112.92 +3.14 | 103.67 — 6.11 | 100.55 — 9.23 
15 122.07 122.15 + .08 | 114.80 — 7.27 | 112.66 — 9.41 
16 131.04 129.52 —2.42 | 122.094 — 9.00 | 119.20 —12.74 
17 138.13 136.48 —1.65 | 126.87 —11.26 | 124.44 — 13.69 
18 141.81 145-34 +3.53 | 131.1 —10.70 |] 125.90 —15.91 
Total No. 
children 61192 2557 11364 1847 
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by referring to Table II that in the case of these 58” girls the com- 
parison between white and Negro could include only ages 10 to 13 
because any lesser or greater age does not give figures for both white 
and Negro. The white and Mexican comparison at 58” includes ages 
to to 16, while the white and Japanese comparison includes ages 11 
to 16. If we disregard this matter of age coincidence we get the average 
weight for heights shown in the left-hand columns of Table II, ie., 
the Negro 7 pounds lighter than the whites, while the Mexican and 
Japanese are respectively 2 and 1 pounds heavier, than the whites, 
but these figures are, as just demonstrated, misleading as a physio- 
logical measure of the growth behavior of the races. 

By inspection of Chart V very few general trends of racial differ- 
ence in weight for height can be detected. The most clear-cut and 
constant deviation from the white is noted among the Negroes, where 
there is a well-marked tendency throughout for a more slender build 
than is seen among the whites. This is more noticeable among the 
girls. In fact, at the tallest statures the Negro boys in our material 
actually averaged 1 to 2 pounds heavier than did the white. As for the 
rest, the curves wander above and below the base Jine of white values 
in an apparently fortuitous manner. They do not seem to illuminate 
the subject; in fact more problems are created than are settled by 
their consideration. 

Age-height-weight tables such as here presented, with all their 
shortcomings, are still widely used in schools, gymnasiums, camps, etc., 


TABLE VI 


WEIGHT FoR AGE—Four Races—GIRLs: 
WITH DEVIATIONS FROM WHITE VALUES 


(All Figures Weight in Pounds) 




















White Negro Mexican Japanese 
Age Weight Weight Deviation] Weight Deviation] Weight Deviation 
5 42.59 41.59 — 1.00 39.79 — 2.80 39.00 — 3.59 
6 46.61 44.31 — 2.30 43.22 — 3.39 42.52 — 4.09 
7 51.74 49.88 — 1.86 47.78 —3.96 | 46.88 — 4.86 
8 57.81 55-13 — 2.68 53-73 — 4.08 §2.01 — 5.80 
9 64.12 62.09 — 2.03 59-47 — 4.65 56.88 — 7.24 
10 71.73 68.90 — 2.83 65.89 — 5.84 64.53 — 7-20 
II 80.26 77.18 — 3.08 74.79 — 5.47 71.75 — 8.51 
12 Q1.27 88.36 —2.91 85.96 — 5.31 80.57. —10.70 
13 102.23 100.94 —1.29 | 95.44 ~6.79 | 90.40 —11.83 
14 110.31 108.35 —1.96 | 104.56 —5.75 97.24 —13.07 
15 115.75 114.13 —1.62 | 108.53 —7.22 | 101.22 —14.53 
16 117.83 114.16 —3.67 | 111.07 —6.76 | 105.23 —12.60 
17 119.23 118.65 — .§8 | 112.19 —7.04 | 108.62 —10.61 
18 119.59 118.37 —1.22 | 113.00 —6.59 | 110.84 — 8.75 
Total No. 
children 60628 2585 10990 1845 
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gs a rough gauge of physical development in children. It is impossible 
to formulate any general rules by which age-height-weight tables pre- 
ared for any single one of these races can be adapted for use among 
any other race. If they are used among groups of children where vari- 
ous races are represented, tables for each of the races should be 
available. The present communication provides accurate and contem- 
poraneous material for preparing such tables. 











The Status of State Directors of Health 
and Physical Education 


By E. B. STANSBURY 


Professor of Health and Physical Education 
Western Kentucky State Teachers College, Bowling Green 


N ATTEMPT was made in this survey to determine the extent 
A of the administrative setup, the personal qualifications, the 
duties, and the affiliations of each state director of health and 
physical education. Considerable emphasis was placed upon the na- 
ture of the service bureau, the functions of the field service, and the 
general requirements for teacher training as they affect the responsi- 
bilities of the state directors of health and physical education. Much 
time and effort were expended in preparing the questionnaire. Many 
valuable and constructive suggestions were made by outstanding lead- 
ers of whom Mr. J. E. Rogers of the National Field Service and Mr. 
Lewis S. Moorehead, Supervisor of Physical and Health Education of 
Ohio, are due special acknowledgment. 


PROCEDURE 


Three form letters, one signed by the Superintendent of Public 
Instruction of Kentucky, one signed by Mr. Rogers, and one signed 
by the writer were sent under a single cover to each state director of 
health and physical education. The two letters mentioned first re- 
quested the cooperation of each director in the study; the third letter 
explained the study, cited the laws and the regulations concerning 
health and physical education in Kentucky, and requested similar in- 
formation from the individual states. Under separate cover, a syllabus 
of physical education for Kentucky which was a published master’s 
thesis from Peabody College’ was sent to each director. The writer 
asked for an exchange of syllabi. A 100 per cent response was obtained 
from all twenty-five states which had state directors. 


THE QUESTIONS AND ANSWERS 


The questions are given first; the answers follow verbatim in cases 
where the answers are a unit, but otherwise, a composite answer is 
given. A short summary follows each major heading except in the 
case of D, where, because of the nature of the questions, a summary 
follows each question. 


1 Thomas Herman McDonough, “A Physical Training Manual for Kentucky Schools,” 
master’s thesis, George Peabody College, 1928. 
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A. DETAILS AS TO ADMINISTRATIVE SETUP 


A-1. What is your official title? 


Titles Directors 
State Supervisor of Health and Physical Education ............ 3 
Supervisor of Health and Phiysicnl Hamcatios 2... ccc ccccsseces I 
Senior Supervisor, Health Education Section ................. I 
State Supervisor of Physical Education and Recreation ........ I 
State Supervisor of Physical Education .................2006- I 
Supervisor of Physical and Health Education ................. I 
REE, BOOM EGUCRIOR 2... csc c sees ctccsccsccccecnees I 
Director of Health and Physical Education ................... 2 
State Director of Physical and Health Education ............ I 
Director for Health, Safety, and Physical Education ........... I 
State Director of Physical Education and Safety Education .... 1 
State Director of Health, Safety, and Physical Education ...... I 
State Director of Physical Education ...............ccccecess I 
Director of Health, Physical Education, and Recreation ........ I 
Acting Director of Physical Education ....................5. I 
Chief, Division of Physical and Health Education ............ I 
Chief, Bureau of Health and Physical Education .............. I 
Chief of the Division of Health and Physical Education ........ I 
Director of Program for Improvement of Instruction .......... I 
Advisor of Health, Physical Education ..................0000- I 
State Coordinator of Health, Physical Education and Recreation... 1 
Teacher Trainer in Physical and Health Education ............ I 
A-2. Where is your office located? 

Location Directors 
State Department of Education ..........cccccccccccccccces 14 
State Department of Public Instruction ..................... 7 
State Department of Public Schools ....................0005 I 
i eeu ddkedeSadeb staves eeene dee I 
I ose Cl Pa diy dye MR ade wee ene ane I 
ee GD GUE RINNE oi icc vn cviscccscccccececees I 
A-3. By whom are you appointed? 

Appointers Directors 
ee NN SS i WEN leas i KW Gee's Wane a eeere’s 9 
State Superintendent of Public Instruction ................... 8 
State Superintendent and State Board .................00000- 2 
By State Officials after a Civil Service Examination ............ 2 
State Superintendent and Director of Instructional Service ..... I 
CI, GE BOQUMU oes c cc cnccsvcdeascescccecciness I 
Governor— 


Recommended by Superintendent of Public Instruction and 


8 Peer e 
Recommended by Commissioner 


ee I 


A-4. To whom are you responsible? 


Responsible to 
State Superintendent of Education 
State Board of Education ....... 


Bh oy Ce ee Re ee oe 18 
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Superintendent of Instruction and State Health Commissioner .. 
Superintendent of Public Instruction and Director of 
Instructional Service 


2 


A-5. Do you have an assistant, a co-worker, a secretary, etc.? Tell 
something of the duties. 


Secretaries Directors 
I ocr desisiedndsincnssovede ieee sanaeemin 17 
iso iviodvn ek sand neendceekevnaeee 3 
I 66 yoo ws n.nn 6 wind wie/d-nig bbe worsen 2 
ee I oss o.5's is Kwak) sabes cd deeb kebuene 2 
EE Miata bicdian ins ws awe denen ks eae ae daw nse I 


Assistants, Co-workers, etc. 


I oon 4 50a Aa wand doe a REE 15 
SEN SG GLR SRR OM Naw eh bo Kahane ewes cannasocnwmuee 5 
I ie ag a ee’ g Wikis ag ein ob 6'a 8 ¥en ew deen ee 2 
Two visual educators and one artist ............. ccc cee ueeees I 
Twenty supervisors and eight stenographers .................. I 


Co-worker (in charge of physical education for girls) 


It is difficult to determine whether or not the emphasis in each in- 
dividual state is placed upon the differentials suggested in the indi- 
vidual titles, but more will be said concerning this problem later. It was 
found that State Supervisor or Director of Health and Physical Edu- 
cation occurred the most frequently. Special attention should be paid 
to the occurrence of the words “recreation” and “safety” three times 
each in separate titles. The reader’s attention must be called to the 
offbrand titles which in some measure are suggestive of artificial adop- 
tion. In one or two states, individuals who had been doing a full-time 
job already were persuaded to take the responsibilities of the state 
directorship. 

Twenty-three directors stated specifically that their offices were in 
or near the state department of education or in the office of the state 
superintendent of public instruction. 

One has only to take a glance at the answers to the question, “By 
whom are you appointed?” to realize the extreme measures used in 
appointments. With but three exceptions, the superintendent of pub- 
lic instruction has a significant relationship with the director. In 
eighteen states the director is responsible only to the superintendent. 
In four other states, this responsibility is shared with others, and in 
three states these men are responsible to the state board of education. 

From the responses received concerning the assistants, co-workers, 
secretaries, stenographers, etc., one is compelled to believe that the 
state directors are very grateful for their help. Many indicated a 
shortage of help. Assistants and co-workers were listed with such 
special duties and interests as: (1) giving health instruction, and 
special and classroom teaching in the promotion of physical education, 
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IoI 


(2) conducting special classes in the elementary grades in selected 
areas for an experimental program, (3) taking charge of physical edu- 
cation, (4) supervising various aspects of the program, and (5) issuing 
bulletins. One director indicated that he had a co-worker who was in 
charge of physical education for girls. One state director said that he 
was looking for a capable woman assistant. An eastern state employs 
twenty supervisors who supervise various aspects of the program, and 
eight stenographers who type letters and bulletins, answer inquiries, 


and mimeograph materials. 


B. PERSONAL QUALIFICATIONS 


B-1. What degree do you hold? 


Under graduate 
Degrees Directors 
BS. 12 
A.B. 10 
B.P.E. 


3 
Working on a Ph.D. 
Working on a master’s 
M.D. plus a master’s 


Graduate 
Degrees Directors 
Master’s 15 
Ph.D. 2 
M.D. 2 
3 


B-2. What are the qualifications for the state directorship in your 


state? 
Qualifications 


Ns a is dine Winey wena Rie 
Soe Gis gay el chins gheraievee 
i ie as Sa ee bare 


SCHCSCSC CHC EOERECE OC HEHE 


| 


Ph.D. or equivalent (the degree is preferred) ............... 
M.D. with educational training and experience ............... 
M.D. or Ph.D. with knowledge in public school administration 1 


B-3. Approximately how many semester hours in health and physi- 


cal education do you have? 
Semester Hours 
° 
I-10 
II-20 
21-30 
31-40 
41-50 
51-60 
61-70 
71-80 
81-90 
QI-100 
151-160 
“A major” 
No answer 


Directors 
I 


No HH HH HF HNN HD ND FH DN FH 


Range: o-160, Mean: 59.9 
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B-4. What were your undergraduate and graduate majors and 





minors? 
Subject Undergrad. Grad. 

Maj. Min. Maj. Min. 
PROS MIO Sik cccciccecccccecess 13 I 5 2 
Physical and Health Education ........ I 
Public Health & Physical Education .... 2 2 
I cose wea New aes sia’ I 
EEE AE I 
OS CA ne ee I 
a ora av ka daa kedeakuKees 4 3 I | 
RT ee ee eee 2 5 5 4 | 
ie cb beled bei leeds +cnwe a’ I 
i Mei en ah hw Eee hae eba bes I 
EE ee a I 
ee I 
aio iby enw nieuwe a amu vermin I I 
eee iii naaeed ake oka’ I 
EE haba Sibi aon webs tne UN's 2 
i a 4s hs a kb 3 
oss unds saesn eae ees I 
Re ene ae I I 
EE Ce a ee a ae 2 
Ee ee ee I 
ited poe pth eae eeenksineaeeso I 
ee ee eee I 
School Administration ............ cere 2 I 
Educational Measurements & Statistics I 
aig na 6 a wo Gale 0 va I 7 


B-5. How many years have you been working in the field of health 
and physical education? 


Years Directors 
re) I 
I-5 
6-10 

II-15 

16-20 

21-25 

26-30 

“Coaching only” 


HPonan > 


Range: 1-30, Mean: 14.2 


One director in the 26-30 group has had four addi- 
tional years of experience in the field of recreation. 
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B-6. What has been your previous experience in health and physi- 
cal education? (The reader must keep in mind that one director may 
have had experience in more than one of the following situations.) 


Situations Directors 
EE MEOIIOE oon sive cecectccssureveccceesvsseese 13 
CC  eeereere ry Terr errere rere rrr re 7 
es ve aeb Gries CRO RERG SE RHEE OS 64900008 N oS 7 
EE GUNN 5 on ks tas au es asineses veces vainvie 6 
Supervisor of physical education and recreation ................ 5 
aad cao 640K eRGR AOE EON ace dae RaS 4 
8 ot ee er ee er 4 
Director of health education and athletics .................... I 
NN ee I 
nn MNNNCOUE yi iic'a sso sahivnd sieve dee cecae eaves I 
Piaperound and settlement work ...........ccccccssccccences I 


The answers to these questions revealed that the directors as a group 
are professionally minded; however, two made no mention of having 
done any advanced work beyond the undergraduate degree. These 
same two individuals failed to indicate the number of semester hours 
in health and physical education that they have. 

One can readily detect that there is a wide range of compulsory 
qualifications for the directorship of the individual states. One may 
guess that the older and more established positions (see Table I) have 
brought with time stricter qualifications, better organization, and a 
more diversified program. 

In the whole group of twenty-five directors, thirteen had an under- 
graduate major in physical education; three indicated some work in 
health education. The minor undergraduate fields were considerably 
scattered. It was found that eight directors chose physical and health 
education as a major in their graduate work. It is interesting to note 
that the two directors who have M.D. degrees have acquainted them- 
selves also with the general practices of educational principles. 

From the answers that related to the number of years of previous 
experience that each director had had, one is impressed by the variety 
of the experiences. It seems that teaching in high school was most 
significant to thirteen persons prior to their accepting a state director- 
ship. Seven had been instructors either in a college or a university; 
seven had coached; six had been directors of health education; five 
had had experience in physical education and recreation; four had had 
experience in recreation alone, and four had worked in camps and 
Y.M.C.A.’s Seventy-six per cent of the directors have been working 
in physical and health education for ten years or more. 
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C. OrricE—SALARY AND TENURE 
C-1. What is your salary range? 


Salary Directors 
$2000.-$2999. 4 

3000.— 3999. 10 

4000.— 4999. 8 | 
5000.— 5999. I 
6000.— 6999. 2 


Range: $2000.-$6000., 


Mean: $3500. | 














TABLE I 
States Havinc Directors Now oR IN THE Past | 
With With Date First 
States Directors Directors With Director | 
Now Formerly Legislation Appointed 
Alabama x a 1920 
Arizona xX 
Arkansas Xx Xx 1939 
California xX xX 1917 
Connecticut xX x 1922 
Delaware xX xX 1926 
Florida xX xX 1927 
Georgia xX X 1939 
Idaho Xx 
Illinois xX xX 1929 
Indiana x xX 1932 
Iowa x 
Kentucky xX 1920 
Louisiana x xX 1918 
Maine xX X 1926 
Maryland xX xX 1918 
Massachusetts x xX 1922 
Michigan xX 
Minnesota xX x 1923 
Mississippi Xx 
Missouri x x 1923 
Nebraska xX 1929 
Nevada xX 
New Hampshire x 
New Jersey xX x 1918 
New York xX x 1916 
North Carolina xX x 1938 
North Dakota x 
Ohio x x 1927 
Oregon xX 
‘. Pennsylvania xX xX 1920 
Rhode Island x 
South Carolina xX od 1939 
Tennessee xX 
Texas xX 1930 
Utah xX x 1935 
Vermont x xX 1935 
Virginia xX Xx 1920 
Washington xX 
West Virginia x x 1923 
Wisconsin xX 
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C-2. What is your office tenure? 


Tenure Directors 
No special tenure 12 
Indefinite: civil service 2 
One year 3 
Two years I 
Three years 2 
Four years 3 
No answer 2 


Of those who checked “no special tenure” and of those who failed to 
answer the question: 
One director had held office for 1 year. 
One director had held office for 2 years. 
One director had held office for 3 years. 
Three directors had held office for 4 years. 
One director had held office for 5 years. 
Two directors had held office for 6 years. 
One director had held office for 7 years. 
One director had held office for 9 years. 
One director had held office for 11 years. 
Two directors had held office for 12 years. 


One may draw any conclusions he wishes concerning the perman- 
ency of the office tenure of the state directors. The questions which 
come to one’s mind as a result of the knowledge gained from these 
answers are “Who elects or appoints the state board of education and 
the superintendent of public instruction?” and “How long do they 
hold office?”” One director frankly admitted that his job was subject 
to the fancies of the state’s political machine. In fact, only 50 per 
cent of the directors indicated a tenure at all, and two of these are 
under the sheltering wing of the civil service. 


D. DuTIEs oF THE STATE DIRECTOR 


D-1. What are your duties in regard to courses of study and syllabi? 

With but three exceptions, the responsibility of preparing, publish- 
ing, and supervising the courses of study and syllabi came under the 
jurisdiction of the state director’s office. All three directors who did not 
have this direct responsibility acted in an advisory capacity to the 
committee that did have the authority to prepare and publish the 
courses of study and syllabi. It is not to be interpreted that every 
state has set courses of study or syllabi which are followed to the 
last letter. In instances where local situations won’t permit such prac- 
tices, a rigorous course is not followed. There are fifteen states that 
do not have state directors but that do have prepared syllabi.2, Two 
states reported the use of courses of study in safety education. 





2J. E. Rogers, National Field Service, New York City, ro4o. 
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D-2. What are your dutics in regard to the following: 
a) Health Service? 


Twenty-two state directors reported that their duties were of a 
cooperative, advisory, supervisory, promotional, or coordinative nature. 
According to their various replies, the directors gave full cooperation 
to all state and local health authorities, helped secure qualified health 
service for the schools, and made recommendations for a more effec- 
tive use of health service. In schools where there was no recognized 
health service, the directors carried on publicity programs in order to 
awaken local school authorities to the needs of such a service. Two 
state directors said that they were responsible for the entire health 
education curriculum in the public schools, and one stated that he had 
“no health service duties as yet.” 


b) Health Instruction? 


Every state director in one way or another helped in the health in- 
struction program. The key expressions used by the directors were 
rated in order of their frequency. They are (1) promoting and establish. 
ing health instruction in schools, (2) preparing and distributing ma- 
terial, courses of study, etc., (3) issuing bulletins, (4) recommending 
texts, (5) giving advice concerning health instructions, and (6) super- 
vising instruction, a function which was performed by the assistants in 
one or two of the better established organizations. In some situations, 
the local supervisors performed this duty, and the state authorities 
merely advised. Some of the less frequent expressions were “insist on 
better preparation of the teacher,” “provide syllabi,” etc. Three di- 
rectors stated that they had complete charge of all health instruction 
in the public schools. 


c) Health Supervision? 


The answers to this question related responsibilities similar to those 
of health service and health instruction. The outstanding duties are 
(1) suggesting, supervising, and promoting better sanitary school fa- 
cilities in and around the schools, (2) cooperating with local and state 
authorities in maintaining acceptable health standards, and (3) pre- 
paring and distributing materials and bulletins pertinent to sanitation. 


d) Physical Education? 


The most frequent duties of the directors are (1) to supervise and 
promote programs, (2) to hold conferences, (3) to prepare news let- 
ters and bulletins, (4) to revise courses of study, etc., (5) to give talks 
to P.T.A.’s and service clubs, (6) to direct demonstrations, and (7) to 
make personal visits. As was true in the case of health instruction, 
these duties were considered the responsibility of assistants in physical 
education wherever assistants were employed. 
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e) Safety? 

The words cooperation, supervision, and promotion are the words 
that appeared most often in the answers to this question. The directors 
listed as another pertinent responsibility the preparation, organization, 
and presentation of safety materials. The impression was left with the 
writer that in a great majority of the states much effort is being made 
to integrate safety into every phase of life, particularly as it applies to 
the school and the home. 


f) Athletics? 

Ten directors stated that their duties in regard to athletics were of 
an advisory, supervisory, promotional, or cooperative nature. In one 
or two states a combination of two of these duties was indicated. Three 
said they were members of the board of control of the state high school 
athletic association. Twelve did not answer the question. 


f-1) Does your state have an interscholastic association? 
Twenty-three answered “Yes,” two answered “No.” 


f-1-a) By virtue of your office, do you have any connection with the 
state interscholastic athletic association? If so, to what extent? 

Ten answered “No.” Of the fifteen who answered “Yes,” two were 
members of the central board; three were ex-officio members; two were 
members of the executive committee; one guided and supervised the 
interscholastic and intramural athletics; one was the secretary of a 
committee (made up of superintendents) on physical education and 
recreation, and one by virtue of his office, was president of the associa- 
tion, but he had a chairman of the central committee to act as execu- 
tive officer. Five stated that their duties were of an advisory nature 
only. 


f-1-b) Whose complete responsibility is this organization? 


Ten directors stated that the state high school athletic association 
(usually made up of school principals) had the responsibility of this 
organization. Nine said that it was the responsibility of the principals 
who controlled the athletic activities through a board of directors. In 
two states the commissioner of athletics had this responsibility. Two 
said that it was no one’s responsibility, and two did not answer the 
question. 


f-t-c) Is the individual school’s interscholastic program your offi- 
cial concern? 


Fourteen directors answered “No,” six answered “Partially, only as 
it affects health and physical education.” One from this group of six 
said that the interscholastic program was his concern when the pro- 
gram was held during school hours. Only two directors answered “Yes,” 
and two answered “In an advisory capacity only.” One did not answer 
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the question. The evidence herein presented is very conclusive that the 
state directors have very little to do legislatively, or otherwise, with 
the athletics in the state. 


D-3. Do you have any official duties other than those herein men- 
tioned? 

Four said that they were in full cooperation with the health and 
physical education program, and recreation as it pertains to athletics, 
Four had temporary assignments at various times, but they didn’t say 
what these were. Three were members of the executive committee; two 
were supervisors of physical and health education in teacher-training 
courses, and one was the director of certification. One was assistant high 
school and elementary supervisor; one was in charge of transportation, 
and one checked on school reports concerning facilities, programs, and 
teaching personnel. One was a specialist in the audiometric and sight- 
testing program in the state by special act of the legislature; one was 
responsible by law to prepare materials and supervise work in the field 
of safety education; and one was on the advisory committee for ma- 
ternal and child health care and a consultant for the P.T.A. Two an- 
swered “No” and three did not answer at all. 


D-4. What are your relationships with the teacher-training insti- 
tutions? 

All the state directors used the words “advise,” “supervise,” and 
“cooperate.” Eleven specifically used the first two of these words. Two 
not only advised, but they taught in the summer schools of the 
teachers colleges. It seems to the writer that the outstanding influence 
manifest by the directors upon the teacher-training institutions was the 
constancy in which the directors insisted upon the semester hour re- 
quirements for an undergraduate teaching major or minor in their par- 
ticular states. The tendency was to divide the requirements into three 
divisions, namely: a major group consisting of usually twenty-six to 
thirty-six semester hours in health and physical education with certain 
prescribed courses; a minor group consisting of twelve to eighteen 
semester hours with certain prescribed courses; and a third group con- 
sisting of two to four hours with at least one prescribed course and 
covering all teachers, but particularly those preparing to teach in the 
elementary field. These, or similar requirements are fast becoming state 
laws. 


D-5. Programs and duties in regard to the field. (a) In what way 
do you assist the superintendents? 

There are two general answers to this question. About half of the 
number said that they accompanied the local superintendents for the 
purpose of addressing groups, holding conferences, teaching demonstra- 
tion lessons, and helping with exhibits. The other half named as their 
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duties, in cooperation with the superintendents, the setting up of physi- 
cal and health education programs, suggesting changes and improve- 
ments, issuing bulletins to the teachers, recommending teachers, and 
preparing courses of study. 


b) In what way do you assist the school principals? 

The answers to this question were almost identical to and as 
equally distributed as the answers of (a). Often the director met with 
the principals and the superintendents together. The directors men- 
tioned that if the principals called on them to give a demonstration 
lesson, they did. Some of them mentioned checking on libraries and 
equipment with the principals. 


c) How do you aid the classroom teacher? 

The whole twenty-five mentioned that they did whatever they 
thought would help the teacher. Such aids were named as: issuing news 
letters and bulletins, putting other pertinent materials in the possession 
of the teacher, offering suggestions, teaching classes, conducting sec- 
tional meetings of teachers, discussing programs, and making inter- 
pretations. Wherever there was a local supervisor of physical educa- 
tion, the supervision generally was left up to the local supervisor. 


d) Whose responsibility is the physical education curriculum in the 


public schools? 

Responsibility of States 
ON 5 6d Ss Nai Wye biE Rs wu'es < ees seeeee 9 
gh a ee a Rs a ann, wm nell 7 
Each school administrator with staff ............... 0.00 ce euee 5 
ce aencmen OF Gencher trae? «oo... 5c ccc cncccessess 2 
State director of physical education ................ceceeeees 2 


It is quite evident from the tabulation that the physical education 
curriculum is a local responsibility in most cases. 
E. AFFILIATED RELATIONSHIPS 


E-1. What is your connection with the state-wide health associa- 
tion? 


Connection Directors 
i i Ae ia ic pa wing Sr ale II 
it a cg tba eee Pet cal eine stv x Sh 3 
EES PO! ET Oe 2 
OTOP TET ORT eT 2 
REE PR ree Re De en 2 
EE, EEE TREN SW ers ae OnE, ea Pye I 
IN os sd udu cba bebeaes ese eanes kia I 
EE EL I PE Ee Pere I 


One director said that he was the secretary-treasurer of the association 
for health, physical education, and recreation, but that the association had 
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no relation with public health. Another said his connection existed only in 
the schools, but that he was closely associated with the state department 
of health by being allowed to attend their meetings. 


E-2. What is your connection with the state-wide safety education 
program? 


Connection Directors 
ea Wales. «ka a'e 4 mins se 9 b's 60 sw «oes wwe 8 
PUMORTS GOP WOTK TR GCROGES oo on ccscc ccc cscccccccdeyueds 4 
Member of committee on safety education .................. 4 
TT eT Terre Ter Te Tee EET TT Trier eT 4 
OPPO TLE TTOTT PTT TCT TET TT | 2 
SR eee ee er re re I 
NG «bk Ai Ke aka e'e nha b Me WWEd 0K» vee Hee KR I 
ge EE PP ee eee re er TT Tree eT ee Tere Teer I 


E-3. What is your connection with the state-wide physical educa- 
tion association? 


Connection Directors 
Member of executive committee .........0....cccscccccveces 7 
Ey OE GOCROERNPAUORUUIET ooo cc ec ccccrccccevessccvnus 6 
I hc Be esa ada Li ws oN he 8 & OA 4 
TS GGK 5. CCW oe OE oh 5k bbs culnne owes ose evenesasckacuee 4 
PT errr err er TET TTT rT ery, 3 


One director as state supervisor of high schools tries to see that the 
state law and the state board of education regulations are carried out. 


E-4. What personal contacts do you deem necessary to further 
your program? 

With the exception of four who did not answer this question, every- 
one said it was his duty to make as many contacts as possible, with edu- 
cational organizations and civic clubs. 


E-5. With what conferences, both in and out the state, do you think 
it necessary to affiliate? 


With the exception of three who did not answer the question, every- 
one named practically the same organizations. 


State Organizations 


State Teachers Organizations ? 

Physical and Health Education Sections of the State Education 
Association 

State Professional Groups 

Principals’ and Superintendents’ Organizations 

State Administrators’ Organizations 

State Safety Council 

Public Health Organizations 
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Out-of-State Organizations 
American Association for Health, Physical Education, and Recreation 
National Recreation Association 
National Education Association 
National Association of State Directors of Health and Physical Education 
Public Health Organizations 


It is apparent that in many of these functions, the state director 
performed only in a cooperative and an advisory capacity. In most in- 
stances the state health associations are instruments of the state de- 
partment of health, and many times the state department of health 
seems to be primarily concerned with the individual county health units 
and their operations. In the answers to these questions, the word “co- 
operation” appeared many times. This was particularly true in the 
connections with the state-wide health association and with the state- 
wide safety education program. When we look into the state physical 
education association, we find a different story. Thirteen directors held 
executive offices in the association, and four served as advisors. Every- 
one of these individuals who answered this question stated that he affili- 
ated himself with at least one state and one national organization. 


F. SERVICE BUREAU 
F-1. (a) Do you have an information filing system? 


Filing Systems Directors 
“Ves” 15 
Beginnings of one 3 
A limited one 3 
“No” 2 
No answer 2 

b) To what extent does it function? 

Extent of Function Directors 
ia ke Wich kw NEA KM MEN Ee RARR aes doen eR cue 9 
Nite hn line eee eins dw ow oxo wane 7 
For office use only (to answer request letters) ...............0. 4 
Keep on file all pertinent materials ...............ccccececces 3 
Send bulletins to local authorities who in turn pass on the 

Se KN Ls ase OS naMe awe nina ndlnn dai ads Pads I 
Re te ee ee I 


F-2. Is your job to furnish up-to-date material (pamphlets, mimeo- 
graphed bulletins, etc.), to the classroom teacher? 


Responsibility Directors 
BES EE OT eer re eet 0” ert cake ee eee 14 
TD NINE ogo neck sed ndacevecsveescsvers 5 


“No” (One of these said that it wasn’t his duty, but he did it; 

one said that circular letters were sent out periodically.) .... 3 
a lel Eat ca lene hs 4.50 e Kew aeack I 
ESE ERIRSSSSRETS NG AM coyote 8 CR ak i en I 











112 RESEARCH QUARTERLY 


Apparently, most of the directors are making an attempt to take 
advantage of the service bureau as a means of distributing materials, 


G. Fretp Service oF ALL KINpDs 
G-1. What are your duties when you are traveling over the state? 
These answers were practically the same as those that listed the 
duties of the directors in relation to the superintendents, principals, and 
teachers. Conferences with state and local teacher groups, students, 
doctors, dentists, and nurses, were listed as important contact services. 


G-2. Who pays your traveling expenses? 
It was found that the state paid the expenses for all directors. The 
expenses of one came from a superintendent of public instruction fund, 


G-3. What provisions are made for your transportation? 


Provisions Directors 
Personal car with five cents a mile for mileage ................ 9 
Allowed traveling expenses by bus or train .................05. 4 
SEE “ChEELG ON AEALE SSS adO+ SES ORE OSSA HO 00) 60048 eR 4 
As Sth ke EKG £6 ooo 664a. oe ee Ede eues he ce eae ake 3 
INE, CINE OIE acs cece re tvdbiewsvsceewceuseseuee 2 
Personal car with four cents a mile for mileage ............... 2 
Mileage (not indicated how much) ................eeeeceeees I 


G-4. How much money are you allowed for yearly traveling ex- 


penses? 
Expenses Directors Expenses Directors 
$ 420. I $ 800. 2 
500. I goo. I 
500.—600. I 1000. 5 
600. I 1100. I 
600.—700. I 1200. 3 
700. I 1500. 2 
No set sum 4 


One state allows from $9,000 to $12,000 for entire division of health 
and physical education. 


In a field of service of this kind, it is evident that much traveling 
from place to place must be done. In 44 per cent of the states a 
mileage guarantee was given and the director used his personal car, 
but in four states the director traveled by train or bus. Whenever 
the occasion permitted, the superintendent and the director traveled 
together. Eighty-four per cent of the states stipulated the sum that 
the director might spend yearly for transportation. 


SUMMARY AND CONCLUSIONS 
1. Twenty-five states, representing 75 per cent of the schools’ 
population, have state syllabi and state directors of health and 
physical education. 
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2, Thirty-eight states have legislation concerning physical edu- 
cation, and 40 states have prepared syllabi. 

3. The greatest number of appointments of state directors came 
in the decade from 1920 to 1930. 

4. There are three states that formerly had state directors, but 
that do not have directors now. 

5. The “one” preferred title is State Supervisor or Director of 
Health and Physical Education, or Physical and Health Education. 

6. The director’s office is located near the superintendent of public 
instruction’s office, and the director is responsible to the superin- 
tendent in 88 per cent of the cases. 

7. The assistants and co-workers are found in numbers according 
to the population and the general economic condition of the individual 
states. 

8. Thirty-six per cent of the states have no degree requirement 
for the state directorship. 

9. Fifty-two per cent of the states require a master’s degree or 
better for one to qualify for the state directorship. 

10. The mean semester hours in health and physical education 
of the directors is 59.9. 

11. A major in physical education appears more regularly on the 
undergraduate level of the directors than it does on the graduate level. 

12, The mean years of experience in health and physical educa- 
tion is 14.2. The range is from 1 to 30 years. 

13. Fifty-two per cent of the state directors have had experience 
as high school instructors. 

14. The range in yearly salary is from $2000 to $6000. The mean 
salary is $3500. 

15. Forty-eight per cent of the directors have no office tenure. 

16. The directors’ duties concerning health service, health in- 
struction, health supervision, and physical education are similar, espe- 
cially as to supervision, demonstration, personal visits, issuing bulle- 
tins, preparing and revising courses of study, etc. 

17. The state directors have very little to do with the state ath- 
letic associations. 

18. In most cases, the directors are concerned with interscholastic 
athletics only as it affects health and physical education. 

19. The directors “advise,” “supervise,” and “cooperate” in their 
relations with the teacher-training institutions. 

20. The majority of the directors make an attempt to get the 
most good out of the service bureaus. 

21. Eighty-four per cent of the states stipulate the sum that the 
directors spend yearly for transportation. 

22. In forty-four per cent of the states, a mileage guarantee is 
given, and the director travels in his personal car. 
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23. Evidence indicates that political influences interfere with the 
best efficiency in carrying out the work of the state directors of health 
and physical education. 

24. At the present time only two states require an open competitive 
civil service examination before appointments to the state director. 
ships can be made. 

As a suggested procedure for the final selection of the state di- 
rector, the writer makes the following recommendations based upon 
the findings of this study: (1) a master’s degree in physical or health 
education; (2) an open competitive civil service examination; (3) 
appointment to be made by a representative committee consisting of 
six persons with the superintendent of public instruction as chairman. 
The other members should be made up of one faculty member from 
the teacher-training institutions of the state, one appointed by the 
county superintendents of the state to represent the rural areas, one 
appointed by the city superintendents of the state to represent the 
urban areas, one chosen by the public school teachers, and one chosen 
by the state department of health. The members of the committee 
could be chosen at the state educational meeting, and they would 
serve for a period of three years without pay. Their tenure of office 
could be so arranged that no two members would go out of office 
at the same time. The functions of the committee would be to coordi- 
nate all the factors which are pertinent to health, physical education, 
recreation, and safety. This committee, working through the superin- 
tendent of public instruction, would aid the director in every possible 
way to perform a better service to the state. 
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The Present Status of Strength Testing 
for Children of Elementary School 
and Preschool Age 


By ELEANOR METHENY 
Wellesley College 


strength testing as applied to the physical education program. 

But the lion’s share of this literature has dealt with the use of 
strength tests in the high schools and colleges. Some attention has been 
given to strength testing in the junior high schools, but strength test- 
ing in the elementary schools has been largely neglected by research 
workers in physical education. It is the purpose of this review to bring 
together the work that has been done on testing the strength of children 
during the first ten years of life, to point out the problems involved in 
such testing, and to evaluate the contributions which have been made. 
To the extent that the review accomplishes this purpose, it should con- 
stitute a foundation for future research in this area. 

In limiting the review to material dealing with children ten years of 
age and younger, a second limitation imposes itself. With very few ex- 
ceptions, strength testing at this age level, particularly in the school 
situation, has been restricted to grip strength. Consequently, this sur- 
vey and evaluation of the literature dealing with strength tests for 
children in the first decade of life is, in the main, a discussion of grip 
strength testing. 


Ds the last twenty years much has been written about 


THE INSTRUMENTS 
There are three types of dynamometers in general use in school test- 
ing programs: the elliptical Collin type dynamometer, the rectangular 
manuometer, and the Smedley type dynamometer with an adjustable 
handle. 

As early as 1897, Binet and Vaschide ** demonstrated that the size 
of the handle of the dynamometer was a factor in determining the record 
made. Using two elliptical dynamometers, one 12.5 cm. by 5.0 cm. and 
one 9.5 cm. by 3.8 cm., they tested 45 boys ranging in age from ten to 
fourteen years. They found that for those boys whose hands were less 
than 14.0 cm. in length the best scores were made on the small dyna- 
mometer; for those whose hands were more than 16.5 cm. the best 
scores were made on the large dynamometer; and for those whose hands 
were between 14.0 and 16.5 cm. there was little difference in the scores 
made on the two instruments. 





* Superior figures refer to numbered Bibliography at end of article. 
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In 1900, Smedley** reported a similar experience with the manv- 
ometer, stating: 

An attempt to test the young children with this instrument proved that 
it was entirely unsuited to the size of their hands. Those with the smallest 
hands were forced to use a different set of phalanges from those which the 
adult would use on the same instrument. Again it was found that the adult 
could make his best record only when the instrument was suited to the size 
of his hand. (p. 59-60) 


This experience led him to devise the now familiar Smedley dy- 
namometer with the adjustable handle. Subsequent experimenters, how- 
ever, have reported some difficulty in using this instrument with chil- 
dren in the lower grades. Dewey, Child, and Ruml*? wrote concerning 
its use with children eight to thirteen years of age: 

The size of the dynanometer [sic], which is made for the adult hand, 
makes the test unfair to some subjects. The bars of the grip are so broad 
and thick that the smaller children cannot get a very firm hold and so are 
probably considerably handicapped in their performance. (p. 64) 


Johnson,”* who attempted to measure the grip strength of children 
from three to thirteen years of age, stated: 

The instrument is unsatisfactory for small children. The breadth and 
thickness of the bars prevent the smaller children from getting a firm hold 
and probably cause a discomfort which handicaps the performance in suc- 
ceeding trials. (p. 40) 

Metheny,”* working with preschool age children, reported the use of 
a smaller dynamometer, patterned after Smedley’s but having a smaller 
handle. The instrument is light in weight (.34 kg.) and carries a spring 
which permits accurate calibration from 1 to 22 kg. The instrument was 
constructed and is recommended for use with children from two to 
seven years of age. 

Blackhurst * devised an apparatus consisting of a set of weights and 
pulleys, which she used to measure the strength of preschool children. 
Yarmolenko ** used a suspended football filled with sand for measuring 
the strength of a blow with the arm. This, combined with the distance 
the subject could jump and the heaviest weight he could carry, was con- 
sidered to give a good measure of the strength of the child. The Mar- 
tin *° resistance dynamometer has been used for testing the muscle 
strength of children who have suffered from poliomyelitis, but the na- 
ture of the test makes it impractical for routine use in school testing. 


MOTIVATION 


As has been pointed out by many investigators, the grip strength 
score depends principally upon two factors: (1) the actual muscular 
strength of the individual, and (2) the degree to which he exerts that 
strength in performing the test. Perhaps the most difficult problem faced 
in strength testing is that of insuring maximum effort on the part of 
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the subject; and with younger children who have less understanding of 
the nature and purpose of the test, the problem of motivation may be- 
come acute. 

Chase 2° studied the effect of various types of motivation on the per- 
formance of 213 children, three to eight years of age, on a special 
dynamometer which permitted the experimenter to control the ap- 
parent result of each “squeeze” and, at the same time, secure a record 
of the actual result. She found that “success” on a trial produced bet- 
ter scores on succeeding trials, and there appeared to be a tendency for 
praise and reward following success to further increase the scores. An- 
derson and Smith? repeated these experiments on the same children 
after a three year interval and obtained similar results. 

Jersild,?* who tested 46 children between the ages of four and six, 
felt that rather extreme motivation procedures were necessary. He 
wrote: 

The experimenter entered into the project with appropriate abandon; 
cheer-leader tactics while the child was squeezing the instrument, congratu- 
lations, handshakes, and applause when a past record was attained, and other 
devices gave the project much of the flavor of an athletic event. (p. 26) 


On the small dynamometer described by Metheny,”* a motivating 
device is attached to the circular dial. This consists of a superimposed 
dial carrying the picture of “Dyna, the Hungry Duck,” so arranged 
that when the child grips the dynamometer the duck rotates, creating 
the illusion of eating the grains of corn which are visible through an 
opening in the top dial. The number of grains which the duck eats 
varies with the strength of the grip. 


EFFECT OF PRACTICE 


Jersild ** studied the effect of practice on grip strength by using two 
matched groups of 23 children each, four to six years old. After four in- 
itial trials were given both groups, the experimental group was given 43 
practice sessions over an 11-week period. At the end of this time the 
practice group was significantly superior to the control group, but this 
superiority disappeared during the following three months when neither 
group practiced the test. He attempted a similar experiment testing the 
strength of the back with the Sargent back and leg dynamometer, using 
matched groups of 16 children each, two to four years old. His results 
were not reliable, and he commented: “The children in the present ex- 
periment showed somewhat less interest than the children who were 
given practice with the hand dynamometer.” (p.45) 


RELIABILITY OF THE TEST 


Jersild, for the groups described above, determined the degree of 
consistency between the best score made in the first two initial trials 
and the best score made in the third and fourth trials. For the practice 
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group the product moment correlation was .82 and for the control group 
.g0. Joh ** reported a test-retest correlation coefficient of .83 from 
grip strength data for 57 subjects, three to thirteen years old. When 
chronological age was held constant, this correlation fell to .68. Meth- 
eny ** computed reliabilities of the grip strength using hand-sex sub- 
groups within one year age intervals from three to six years. From the 
results of six days of testing, three trials each day, she compared the 
highest score made on the even days with the highest score made on the 
odd days. For groups ranging in size from 19 to 42 subjects, these corre- 
lations were .9o or better, with but one exception. For the combined age 
groups, right hand, the correlations were .96 for boys and .95 for girls. 


VARIABILITY 


For girls, Baldwin * found that the coefficient of variation decreased 
from 30.3 at seven years to 12.7 at seventeen years. For boys the coef- 
ficient of variation was 30.2 at seven years, fell to 16.1 at eleven years, 
rose slightly at fourteen and fifteen, falling again to 17.2 at seventeen 
years. Meredith *’ found a similar trend for boys from three to eighteen 
years of age. He reported that the highest coefficient of variation was 
found at three years, 34.5, decreasing to 17.6 at ten years, rising slightly 
from ten to twelve, and then decreasing to 16.6 at eighteen years. Meth- 
eny ** reported an average coefficient of variation of 15.1 for boys and 
girls from three to six years of age, with no marked age or sex differ- 
ences. 


AGE MEANS FOR GRIP STRENGTH 


Grip strength averages for children of elementary school age have 
been reported by numerous investigators. These data have been obtained 
under varying conditions and on several types of subjects. A summary 
of the data on which the principal studies have been based is shown in 
Table I. The studies are arranged chronologically with reference to date 
of publication. 

In Tables II and III the average grip strength for each age covered 
by these investigations is given. (The means for the ages eleven to eight- 
een are also included.) An attempt has been made to arrange the aver- 
ages in order of magnitude. Since the order is not always the same at 
every year of age, the values reported at ten years for boys have been 
selected as the point of reference. Direct comparison of the values given 
is difficult. This follows since some values represent the average of three 
trials, some the result of one trial, some the best of three trials, some 
the right hand only, some the best hand, and some the average of the 
right and left hands. Moreover, in some studies age was taken to the 
last birthday and in others to the nearest birthday, making a differ- 
ence of six months in the mid-point of the yearly intervals. Where spe- 
cific information is reported as to the instrument used, the number of 
trials given, the way in which the score for each child was determined, 
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and the specific limits of the age intervals used, this is indicated. A ques- 
tion mark in any column indicates that the author failed to discuss this 
aspect of his investigation. 

Taking the values given for ten-year-old boys as representative, the 
means may be grouped as: Low—Schwarz, Britten, and Thompson: 
Porter; Arthur; Hastings; Carman; Christopher; Smedley. Intermedi- 
ate—Reed; Mead; Dewey, Child, and Ruml. High—Baldwin (1921 
and 1925), Meredith; Metheny (1939 and 1941). Heinlein and Johnson 
are omitted from comparison since the two sexes are combined in their 
studies. 

With the exception of the Schwarz, Britten, and Thompson study, 
all the low values were obtained prior to 1902. Arthur did not publish 
until 1924, but his data were obtained by Galton in the nineteenth cen- 
tury. All the low values were obtained on public school children, and 
those given by Carman, Christopher, and Schwarz, Britten, and Thomp- 
son were obtained using the Collin type elliptical dynamometer. 

The intermediate values given by Reed, Mead, and in Dewey, Child, 
and Ruml were obtained during the years 1916 to 1926 on public school 
children with either the Smedley dynamometer or the manuometer. Jew- 
ish subjects were used by Dewey, Child, and Ruml. 

The high values given by Baldwin, Meredith, and Metheny were all 
obtained during the last two decades on private school children, with 
the Smedley type dynamometer. 

In general, it would seem that the highest means have three common 
factors: they are the most recent chronologically, they were obtained on 
private school children, and the Smedley type dynamometer was used. 
It is not possible from the available studies to determine the relative 
importance of the socio-economic factor (as indicated by private school 
attendance) and the several other factors (e.g. geographical, climatologi- 
cal, etc.) possibly involved. 

The values given in Tables II and III, and the foregoing discussion 
of them, make it evident that at present no “norms” for grip strength 
of elementary school children may be said to exist. They serve to em- 
phasize the fact that the grip strength of any child or group of children 
should not be compared with existing means for grip strength unless 
care is taken to ascertain that the comparison is justifiable, i. e., that 
both series of data may reasonably be regarded as samples of the same 
population. 


GROWTH IN GRIP STRENGTH 


Meredith 2’ reported that boys increased in grip strength 359 per 
cent from six to eighteen years of age. For girls, Metheny ** found the 
comparable figure to be 260 per cent. Metheny also reported that dur- 
ing the preschool years, from three to six, both boys and girls increased 
about 65 per cent in grip strength. The “mean course of growth” for 
grip strength for boys was described by Meredith as: 
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_,. a telatively slow and constant growth below twelve years, a period 
of rapid increase between twelve and sixteen years, and a phase above six- 
teen years indicating a decline in growth rate. (27, p. 39) 


According to Smedley: ** 

The curve representing the strength of the boy’s left hand runs nearly 
parallel to the curve representing his growth in weight, and in the earlier 
years of adolescence the curve representing the strength of the right hand 
gradually approaches the curve of weight. With the girls the lines represent- 
ing strength and weight gradually become farther and farther apart. (p. 60) 


Baldwin * analyzed the individual curves of growth in grip strength 
for a number of children of elementary school age. He found “marked 
fluctuations,” which he attributed to the “element of voluntary effort.” 
(p. 80) He stated: 

... there is more overlapping, with marked fluctuations in increments of 
improvement or regression in individual strength curves than is the case in 
curves of height, weight, breathing capacity, sitting height and chest girth. 
... Development in strength of right arm, left arm, and upper back is ma- 
terially affected by prolonged disease history. (p. 94) 


ANTHROPOMETRIC RELATIONSHIPS 


Baldwin,*’ Johnson,”* Gates,‘ and Metheny ** have reported on the 
relationship of grip strength to certain anthropometric measurements. 

Baldwin * studied approximately sixty children of each sex at each 
age from seven to seventeen years. His subjects were drawn from the 
Horace Mann School of New York City. He computed correlations of 
grip strength with height, weight, and breathing capacity for each age- 
sex group, and obtained all the possible combinations of first-order par- 
tial correlations for the same variables. His results show a wide range 
of correlation values from group to group for any given combination of 
variables. This makes it difficult to draw conclusions, but in general it 
may be said that for boys the relationship between grip strength and 
weight is closer than that between strength and height. For girls, the 
reverse appears to be true. Baldwin ° also reported correlations between 
grip strength, breathing capacity, and chronological age for a group 
of California “genius” children ranging in age from seven to fifteen 
years. 

The private school children tested by Johnson *? were from three to 
thirteen years of age. For both sexes combined, grip strength correlated 
.68 with the weight /height index, but this was reduced to .37 when age 
was held constant. Gates '* studied the measurements of 58 junior pri- 
mary pupils (average age, 5.7) and 57 pupils in fourth grade (average 
age, 9.6). He computed correlations specific for the four age-sex groups, 
but reported only the average of these correlations as follows: grip 
strength with height .45, with weight .40, with lung capacity .46, with 
chest girth .36, with ossified carpal area .25, and with heart rate -.06. 
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Metheny ** studied the relationship of grip strength to age, height 
chest circumference, elbow width, shoulder width, sitting height, hip 
width, weight, upper arm girth, forearm girth, arm length, trunk length 
surface area, and breathing capacity for 110 boys and 79 girls between 
the ages of two years six months and six years five months. The sub- 
jects were drawn from the preschool laboratories of the Iowa Child 
Welfare Research Station. Correlations of .75 or higher were found be- 
tween grip strength and height, breathing capacity, arm length, shoul- 
der width, sitting height, weight, and age for both sexes. However, when 
height was held constant through partial correlation, all of the correla- 
tions became too small to be significant. Multiple correlations between 
grip strength and various combinations of anthropometric variables were 
only slightly higher than the simple correlation of grip strength and 
height. For boys, age and height correlated .82 with grip strength; for 
girls, .86. Tables for estimating the grip strength of an individual from 
his age and height were presented, these tables being applicable to chil- 
dren between the ages of two years six months and six years five 
months. It was suggested that these tables be used to determine the 
Grip Quotient: the actual grip strength multiplied by 100 and divided 
by the expected grip strength. 


COMPARATIVE STRENGTH OF RIGHT AND LEFT HANDS 


Heinlein ** tested the grip strength of 60 children, four to twelve 
years of age, over a period of five years. She found that 61.7 per cent 
were consistently “right-handed” in all tests, 3.3 per cent were consist- 
ently “left-handed,” and 35.0 per cent were inconsistent. From data 
on children three to thirteen years of age Johnson ** concluded: 

There are few young children who show consistent superiority of one 
hand in consecutive trials, and in annual retests in the dynamometer test. 
There is a marked tendency toward ambidexterity or right-handedness with 
increasing chronological age. (p. 77) 


Mead *° compared 430 children, six to eighteen years of age, in the 
public schools of Caldwell, New Jersey, with 430 children in the Indiana 
School for Feeble-Minded Youth. He found a difference in the means in 
favor of the right hand at all ages for normal children, but for the fee- 
ble-minded the strength of the two hands was more nearly alike and at 
some ages the left was stronger than the right. This is in accord with 
Smedley’s statement concerning Chicago public school children: 

. .. on the whole, the brightest are more decidedly unidextrous than are 
the dull pupils, and they in turn are more decidedly unidextrous than are 
the pupils of the John Worthy School. (33, p. 91) 


Woo and Pearson ** analyzed 7000 records of grip strength taken 
from the files of Sir Francis Galton. They reported: 


Absolute grip of the stronger hand rises from about 11.6 Ibs. at 6.5 years 
of age to about 84 Ibs. at 32 years, and falls to 56 lbs. at 79 years. But the 
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differences of right-handed and left-handed grips remain about 3.6 lbs. 
through all age groups. (p. 168) 

Metheny ** found that the percentage of cases for whom the right hand 
was stronger increased from 42.5 per cent at three years to 80.0 per cent 
at five and six years. At five and six years, about 10 per cent of the chil- 
dren showed no difference between the two hands, while for another 10 
per cent the left hand was stronger than the right. Although the abso- 
lute difference in strength between the two hands increased with age, the 
difference remained roughly proportional to the mean strength of the 
stronger hand. Of 32 children retested after an interval of eight months, 
20 were consistent with their first scores, 8 showed a shift towards the 
right hand, and 4 showed a shift toward the left hand. 


MENTAL RELATIONSHIPS 

Many attempts have been made to relate physical ability to mental 
ability, the variety of results obtained being almost as great as the num- 
ber of persons working on the problem. Excellent reviews of studies in 
this area have appeared from time to time,* so discussion here is limited 
to a mere listing of the studies dealing with grip strength of children of 
“normal” mentality, and a rough summary of the findings. 

A positive relationship between strength of grip and some measure 
of mental ability has been reported by: Porter,*° Binet and Vaschide,’ 
Carman,’ Christopher,’? Smedley,** Garrison and Pullias,** Berry and 
Porteus,° Hollingworth and Taylor, ?° Monahan and Hollingworth,’® 
Gates,* Baldwin,’® and Hoefer and Hardy.’® In none of these studies is 
the relationship marked, and in many of them the findings appear ques- 
tionable. A lack of relationship has been reported by: MacDonald,** 
Kiefer,?* Johnson,”? Gilbert,’*** and Metheny.”* Evidence of a low nega- 
tive relationship was presented by Bagley.® From these studies it is im- 
possible to draw any precise inference as to the true relationship existing 
between grip strength and measures of mental ability. Considering all 
the evidence it may be tentatively concluded that the correlation is 
either very slightly positive or zero. 


SEX DIFFERENCES 

The existence of a sex difference in strength of grip has been implied 
by every investigator who has reported separate values for boys and 
girls. Specific statements concerning this difference may be of interest. 
Smedley,** who studied children in the Chicago public schools, wrote: 

. .. the boys surpass the girls in strength at all ages; even in the kin- 
dergarten the average boy is stronger in his left hand than the average girl 
is in her right hand, and during the early years of adolescence this differ- 
entiation of the sexes becomes very striking. (p. 60) 





* Harold E. Jones. ‘Relationships in Physical and Mental Development,” Review 
of Educational Research, 3 (1933) 150-162; 6 (1936) 102-123; 9 (1939) 91-102. 
aaa G. Paterson, Physique and Intellect. (New York: The Century Company, 
. 304. 
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Baldwin * stated: 


Girls are inferior to boys in all strength tests, girls showing, after 15 
years of age, little increase and frequently a decrease in strength. (p. 94) 


Johnson ** reported a similar finding for the ages three to thirteen 
years. Metheny ** found that the mean grip strength of boys exceeded 
that of girls at each year from three to six. However, the boys were 
also somewhat taller than the girls. Since the relationship between 
height and strength is positive, the method of analysis of covariance 
was used to “adjust” the grip strength means for these differences in 
height. When height was thus taken into account, the differences in 
mean strength for boys and girls were not statistically significant at 
three years or at four years; at five years of age the difference was sig- 
nificant at the 5 per cent level, and at six years it was significant at the 
1 per cent level. 


MOTOR ABILITY 


In the course of an investigation of the motor ability of children in 
the first three school grades, Carpenter ** tested the grip strength of 128 
boys and 125 girls. She reported correlations of .38 for boys and .24 for 
girls between grip strength and a battery of five tests designed to meas- 
ure motor educability. 


HEALTH RELATIONSHIPS 


The relationship of grip strength to health status of the individual 
has received scant attention in the literature. Gates ‘* correlated the grip 
strength of junior primary and fourth-grade pupils with ratings of 
“physical vigor” made by five teachers. The average correlation was 
.31. When nutritional status (weight minus weight given in the Bald- 
win-Wood tables) was added, the multiple correlations averaged .45. 
Correlating “physical vigor” with grip strength, weight, lung capacity, 
chest girth, height, and Carter’s ossification ratio increased the coeffi- 
cient to .61. Gates concluded: 

The degree of ossification of the carpal bones, measures of nutrition, 
weight, height, grip, or any other single physical trait is mildly indicative 
of the general physical efficiency status, but when all of these are properly 
combined, they yield a significant measure. (p. 561) 


Metheny ** classified 81 preschool children (ages two years six 
months to six. years five months) on the basis of Grip Quotients obtained 
in the fall at the beginning of the school year, and 69 children on the 
basis of Grip Quotients obtained in the spring. For both groups, those 
children who had high quotients were absent for illness a significantly 
smailer percentage of the time than those who had low quotients. No 
differences for the Grip Quotient groups were found in health ratings 
made by the school nurses and fatigue ratings made by the preschool 
teachers. The tetrachoric correlations between Grip Quotient (above or 
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below the mean) and percentage of time absent for illness (above or 
below the mean for the age group) was -.42 for the fall cases and -.51 
for the spring subjects. Concerning the distributions shown in these 
tetrachoric correlations, the author commented: 

_.. it would seem that while a high grip quotient is a reasonably good 
indication that a child will not have an excessive amount of absence during 
the school year, it cannot be said that a low grip quotient indicates that he 
will be absent frequently. One possible interpretation of this finding would 
be that while a high grip quotient is evidence that a child is as strong as 
his record indicates, a low grip quotient may be partially the result of in- 
adequate motivation, malingering, or lack of interest. (p. 177-178) 


Metheny also studied the relationship of daily grip strength and 
breathing capacity test scores to the occurrence of colds. She tested 22 
children daily from November 15 to December 15 and from January 3 
to February 23. Using as the criterion score the difference between the 
record made on any given day and the average of the records made on 
the two preceding days, she analyzed such differences with relation to 
the occurrence of colds. It was found that on the basis of “drops” in grip 
strength and breathing capacity, colds could be “predicted” with a fair 
degree of success from one to three days before they became manifest. 
Tetrachoric correlations between positive and negative predictions and 
occurrence or non-occurrence of colds ran from .62 to .81 for the sev- 
eral combinations of criteria used with the November-December data, 
and from .54 to .69 for the January-February data. Concerning these 
results Metheny commented: 


It is not the purpose of this paper to suggest that the tests actually meas- 
ure the presence of an infection of the upper respiratory tract. It is more 
likely that they measure a general fatigued condition. When such a condition 
is present, the child is probably more susceptible to infection. Since the 
present investigation was made during a time when colds and influenza were 
prevalent in the community, it may well be that the percentage of children 
developing colds following fatigue was much greater than it would be during 
a different period of the year. (28, p. 197) 


SUMMARY 


From this review of the literature dealing with the grip strength of 
children during the first ten years of life, it is evident that while many 
investigators have worked in the area, few of the studies have been 
productive of results that are clearly of practical significance to the 
physical education teacher. The studies do show, however, that the 
test of grip strength may be administered successfully to children in 
the elementary school and preschool, and there are indications that the 
test might be a useful one for the physical education teacher. The re- 
view also points out some of the pitfalls of such testing, and offers sug- 
gestions as to how these may be avoided. 
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In future testing, either for service or research purposes, the follow. 
ing points appear pertinent: 

1. The instrument must be suited to the size of the child’s hand. 
Either the Smedley dynamometer or some modification of it will proba- 
bly be the most satisfactory. 

2. The child must be given sufficient experience with the test so 
that he understands what is expected of him, and care must be taken 
to motivate him to exert all the force of which he is capable. 

3. There is at present no set of age means for grip strength which 
may be considered as “norms.” Comparison of scores should probably 
be miade only within the group being tested until it is possible to ac- 
cumulate sufficient scores to establish averages and zones of individual 
variation for the specific child population in question. 

4. The relationship of grip strength to gross bodily size is so close 
that the size of the individual must be taken into account in evaluating 
any grip strength record. 

5. The existence of a sex difference in grip strength during the ele- 
mentary school years has been sufficiently well established to make it 
evident that scores for boys and girls may not be combined either for 
research or clinical evaluation. 

6. Since a significant number of children will exhibit greater 
strength with the left than with the right hand, both hands should be 
tested and the score of the stronger hand used. 

7. There seems to be little reason to expect to find any very high 
degree of relationship between grip strength and measures of mental 
ability. 

8. While evidence concerning the relationship of grip strength to 
health status of the individual is scant, there is some indication that 
this may be a fruitful field for research. 

9. The relationship of grip strength to measures of motor ability 
at the elementary school level is a relatively unexplored topic. 
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Present Practices and Methods of Super- 
vising Practice Teachers in Physical 
Education 


By PETER WILLIAM KURACHEK 


Supervisor of Student Teachers in Physical Education 
University of Kentucky 


ing: (1) to determine the present practices of the programs in 

which student teaching is done; (2) to analyze the significant 
variations, and to illustrate important central tendencies in the tech- 
nique of supervising student teachers; (3) to propose an adequate 
means of evaluating student teachers in physical education. 


Tine: problem in this study involves three phases of student teach- 
in 


THE PURPOSE 


This study grew out of the fact that the writer is primarily con- 
cerned with the supervision of student teachers in physical education. 
Since the interest of the writer lies in attempting to aid the present 
program for teacher training in physical education, it was natural to 
investigate the practices and methods as utilized in other institutions 
with the ultimate purpose of improving the present program for student 
teachers at the University of Kentucky." 


THE PROCEDURE 


Questionnaires in the form of check lists, appropriate for this study, 
were mailed to 120 institutions of higher learning. These were sent to 
three types of institutions: (1) state teachers colleges, (2) state uni- 
versities, and (3) privately endowed colleges. Of this group 64 insti- 
tutions returned the questionnaires with the requested information. Of 
this number there were 34 from state universities, 22 from state teach- 





1In regard to the problem covered by this study, Mr. M. E. Potter, Head of the 
Department of Physical Education, University of Kentucky, writes: “The problem of 
an adequate and efficient program in directed or practice teaching for physical educa- 
tion undergraduates assumes major proportions for many teacher-training administrators 
and critic teachers. The duties and responsibilities of the secondary school teacher of 
physical education are numerous and varied. How may the year or semester allotted 
to Practice teaching be best utilized? Will it amount to ‘just another’ physical edu- 
cation course or will it be a time for ‘real directed teaching’ conducted on an educa- 
tionally sound basis in a school environment which is typical of the one in which the 
neophyte is soon to find himself as a full-fledged teacher? 

“There is a need, therefore, for a study to answer some of the problems involved. 
The ‘rating scales’ formulated from this particular study are offered as a practical 
aid for both critic teacher and student. Their use is intended to raise the level of 
efficiency and effectiveness of directed teaching in physical education.” 
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ers colleges, 7 from privately endowed colleges, and one from a terri- 
torial school. 
THE RESULTS—PART I 
PREVAILING PRACTICES AND REQUIREMENTS 


From the beginning of state supported institutions to the present 
date, student teaching has been regarded as an indispensable part of 
teacher training. With a constant increase of training and laboratory 
schools, student teaching in the major subject is indubitably necessary 
to the success of the individual as a prospective teacher. Since student 
teaching is to some extent an outgrowth of institutional necessities and 
certification requirements, it is found that many variations exist among 
the general practices and requirements. 

1. (a) Student teaching was offered in schools according to the 
following rank order: (1) city school systems, (2) laboratory or train- 
ing schools, (3) college physical education departments, (4) county 
school systems, (5) recreational or community centers, (6) parochial 
schools. 

b) Student teachers are placed in situations of the following rank 
order: (1) physical education classes, (2) intramural activities, (3) 
free play periods, (4) coaching duties, (5) field days and club activi- 
ties. 

c) Student teachers are placed in the grade levels of the following 
rank order: (1) secondary schools (9th grade to 12th grade), (2) ele- 
mentary schools (4th grade to 8th grade), (3) college level. 

2. (a) It was found that supervisors of student teachers are fairly 
well qualified for their work because of their educational background. 
They rank in the following order: (1) 65 per cent have the master’s 
degree, (2) 18 per cent have the doctor’s degree, (3) 16 per cent have 
only the bachelor’s degree. 

b) From the above it was found that the mean number of teaching 
years in physical education is 12 years, and that the mode of teaching 
is from 1 to 7 years. 

c) Likewise from the above it was found that the mean number of 
years in supervising experience is 8 years and that the mode of experi- 
ence is I to 3 years. 

3. (a) The requirement for teacher certification varied, ranging 
from 1 to 10 semester credit hours per year. The 6 semester credit hour 
requirement per year is most widely used. . 

b) In certification according to quarter credits, the range varied 
from 2 to 6 quarter credits. It was found that 4 and 5 credits were 
given in most cases. 

4. (a) As to the year that student teaching is offered, it was 
found that the senior year is most widely used. However, there were 
instances where the graduate year (4), the junior year (2), and the 
sophomore year (1), are likewise used. 
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b) The length of the course in which students participated varied 
from 12 to 36 weeks. The number of weeks most widely employed is 36. 

5. (a) It was found that all schools used the “observation” method 
in conducting student teaching, and that one-third of the entire time 
is consumed in observing physical education classes. 

b) Little time, if any, is spent in the observation of classes other 
than physical education. 

c) To the question of how long do student teachers observe prior 
to their actual attempt at teaching, it was found that 90 per cent of 
the schools require their students to observe from one to three weeks 
before they are given their teaching assignment. 

d) As to the number of individual conferences held by the critic 
teachers with student teachers, a range of 1 to 8 conferences a week 
was found. Of this group 53.8 per cent of supervisors replied to one 
conference a week. 

e) As to the number of group conferences held by the supervisors, 
a range of 1 to 8 conferences a month was found. Of this group 62.1 
per cent of the supervisors held one group conference a week. 

6. (2) As to method courses used in physical education as pre- 
requisites to student teaching, the following are in rank order for 7c 
per cent to 16 per cent of responses: 


Introductory Athletic Coaching. 

Organization and Administration of Physical Education. 
Group Games (Low Organization). 

Curriculum and Methods of Physical Education. 
Remedial Physical Education. 

Recreational Administration. 

Health Education. 

Gymnastics in Physical Education. 

Physical Education in the Secondary Schools. 
Principles of Physical Education. 

History of Physical Education. 

Tests and Measurements in Physical Education. 
First Aid and Athletic Training. 


eS Fa eo & 


Se oe | 
nr OO 
a, - om 


4 
~ 


RESULTS—PART II 
SIGNIFICANT VARIATIONS AND IMPORTANT CENTRAL TENDENCIES 


1. The Present Practices Concerning Observations. — 


a) Of the supervisors, 85.5 per cent state that student teachers ob- 
serve them while they are teaching. 

b) 91.6 per cent of the supervisors discuss observations in confer- 
ences, 
: ¢) Supervisors disagree as to the presentation of observation out- 
lines to student teachers for guiding purposes; 29.7 per cent issue these 
outlines whereas 60.3 per cent do not. 
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d) Supervisors disagree as to allowing student teachers to observe 
one another; 66.1 per cent prescribe this practice whereas 33.9 per 
cent do not. 


2. The Present Practices Concerning Conferences.— 

a) Supervisors disagree as to discussing all teaching faults with 
student teachers in conferences; 60.3 per cent discuss all faults whereas 
39-7 per cent do not. 

5) Supervisors disagree as to discussing faults with student teach- 
ers in the first conference; 37 per cent of supervisors discuss teaching 
faults at this time whereas 62.5 per cent do not. 

c) Supervisors disagree on whether or not conferences should be 
held following a regular class period; 61.7 per cent hold conferences at 
this time whereas 39.2 per cent do not. 

d) Supervisors disagree as to arranging conferences according to 
a prearranged schedule; 66.7 per cent of the supervisors have such a 
schedule whereas 33.3 per cent do not. 

e) Supervisors likewise disagree as to holding individual confer- 
ences only when deemed necessary; 45.5 per cent hold these confer- 
ences only in case of necessity whereas 54.5 per cent do not. 

f) Supervisors agree to the following: 

(1) Most of the supervisors, 94.3 per cent, discuss a few teaching 
faults at a time with their student teachers. 

(2) All agreed that good points as well as bad ones should be men- 
tioned to the student teachers in these conferences. 

(3) Group conferences according to a prearranged schedule are 
held by 90 per cent of the supervisors. 


3. The Use of the Course of Study and Lesson Plans — 


a) Supervisors disagree on requiring the student teachers to formu- 
late a course of study; 35 per cent stipulate this whereas 65 per cent 
do not. 

b) Supervisors disagree as to allowing the student teachers to make 
their own selection as to a unit, 59.3 per cent allow the students to 
make the selection whereas 40.7 per cent do not. 

c) Supervisors disagree as to requiring the student teachers to form- 
ulate units for teaching from those that already have been formulated 
by the critic teacher of supervisors; 68.3 per cent of the supervisors 
stipulate that units formed by the student teachers be based upon their 
own whereas 31.7 per cent allow the students to formulate an original 
one. 

d) Supervisors are in agreement on the following: 

(1) Student teachers are required to formulate teaching units by 
87.9 per cent of the supervisors. 

(2) Daily lesson plans are required by 87.1 per cent of the super- 
visors. 
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(3) Lesson plans must be approved by 93.5 per cent of the super- 
visors before they may be used by the student teachers. 

e) Supervisors vary as to the number of days in advance that teach- 
ing units be presented for approval before usage. (1) None to 2 days, 
42 per cent; (2) 3 to 5 days, 28 per cent; (3) 6 to 8 days, 30 per 
cent. The mean was found to be 3.8 days in advance, while the mode 
was none to 2 days. 


4. The Responsibilities of Student Teachers —Under responsibilities 
of student teachers, it was found that the supervisors disagree to all 
of the questions asked in this phase of the study, which means that 
there is no set criteria for the responsibilities that student teachers are 
to perform while they are in training. 

a) To the question, “Do the students have full responsibility in 
the management of class problems?” 68.3 per cent replied yes, 31.7 
per cent no. 

b) To the question, “Is the selection of physical activities left to 
the judgment of the student teachers?” 43.3 per cent replied in the 
affirmative, 56.7 per cent replied in the negative. 

c) To the question, “Are student teachers allowed any administra- 
tive responsibilities?” (making out requisitions, orders, inventories, 
clerical work, etc.), 32.2 per cent responded in the affirmative, 67.8 
per cent in the negative. 

d) To the question, “Are student teachers responsible for reports 
on professional readings?” 71.2 per cent replied in the affirmative, 28.8 
per cent replied in the negative. 

e) To the question, “Are all student teachers required to refer class 
problems to the critic teacher or supervisor?” 43.3 per cent replied in 
the affirmative and 56.7 per cent in the negative. In the latter group 
about 10 per cent stipulated this responsibility only to the extent of 
the severity of the problems that arise. 


5. The Time the Critic Teacher or Supervisor is in the Classroom 
with the Student Teacher.— 

a) Approximately 87 per cent of the supervisors or critic teachers 
visit the student teachers at frequent intervals. The remaining 13 per 
cent limit their visits either to the beginning or to the latter part of 
the period. 

b) Critic teachers or supervisors spent an average of 75 per cent 
of their time with the student teaching. The mode of visits was found 
to be 100 per cent of the time with student teachers. The range of 
time in per cent was 30 to 100. 


RESULTS—PART III 


_ 1. A Means of Evaluating Student Teachers in Physical Educa- 
tion—In attempting to find definite criteria by which one may rate 
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student teachers, it was first necessary to find the methods used in rat- 
ing. The check list gave the following results to the questions asked: 

a) To the question, “Do you use a definite objective method in 
rating your student teachers?” 32 per cent replied in the affirmative 
while 68 per cent replied in the negative. 

b) To the question, “Is a rating scale used for grading the student 
teachers?” 30 per cent replied in the affirmative while 70 per cent 
replied in the negative. 

c) To the question, “Is the final rating of your student teachers 
based upon your subjective judgment?” 75.5 per cent replied in the 
affirmative while 24.5 per cent replied in the negative. 

d) To the question, “Do you use a final semester examination as a 
basis for determining a final rating?” 8.2 per cent replied in the affirma- 
tive while 91.8 per cent replied in the negative. 

The above results eliminated the final examination method. How- 
ever, it left the writer without a solution. The writer wonders whether 
the rating scale is a trend toward evaluation, or if the complete sub- 
jective method may be accepted because of the results obtained? In 
order to eliminate any doubt, the criteria and results for each were 
submitted and received. The bases for evaluation of student teachers 
in physical education found thus are shown in Table I. 


TABLE I 
CRITERIA FOR EVALUATING STUDENT TEACHERS 


Per Cent Per Cent 











Criteria for Evaluation Yes No 
Classroom management ...............4.. gI.9 8.1 
NI rasa ad viab aw 0)a 4608 oa 91.9 8.1 
SS er er err reer errr 90.3 9.7 
ETOP CRE Trt 88.7 11.3 
I oN te CL ss Wh: ug 0. 00:6:0.0re9 6:0 9 9 8-6 0 88.7 113 
erro reer 87.1 12.9 





The writer tends to disagree with those supervisors who endorse 
solely the self-subjective method. Because of the results obtained, the 
writer is in sympathy with those supervisors who use the rating-scale 
objective method. Subjectivity cannot be avoided, for all rating scales 
are made up of subjective opinions. However, this subjectiveness is 
directly controlled by recognized criteria that can be used in the meas- 
urement of the abilities of the student teachers. 

Because of ‘the complete agreement of supervisors on the criteria 
that student teachers are rated on, this criteria was used as the basis 
of the evaluation scale to be used by the critic teachers and supervisors, 
and of the self-rating scale to be used by the students. In the pages 
following, the two types of scales are made up of the recognized cri- 
teria. Each quality has been broken down into as many sub-qualities 
as possible. 

To defend the rating scale, the writer feels it best to add that the 
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evaluation scale may be used for the following: (1) as a basis of rating 
student teachers, (2) as a means of providing school boards, superin- 
tendents, or supervisors with a true testimonial of the ability of student 
teachers, (3) as a permanent record in the office of the supervisor, and 
(4) as a means of aiding the students in their work. The self-rating 
scale of the student teacher is to be used primarily as a stimulus to 
better himself as a teacher through self-criticism and self-analysis. His 
own rating should be compared with that of the supervisor or the critic 
teacher so that the necessary adjustments can be made. 


EVALUATION OF THE STUDENT TEACHER 


es i564 604s Sa esdeewsbe ene ene saneis OO acaucites Grade .... 
DGG Dsgisadcnisccercsceccescss GI ncccescsvsass TIAA on cccesccsces 
LINE ORD) 66 6 :0:6.0's aids Encs s Vo taie ale ew Bia sisiw o.e(n.vig biele-esinenisciaetee 
EL oss shay 6a atink.64s<GeREARaw ad s¥h0s e¥ ee nbusebessanees 
EEO TT TE Ot TRE OO Te CCC 
OST POET CLT CRE TORTS CO ere 

Instructions: In rating a quality of a student teacher one must bear in mind 
the following scale: Students’ grades are based on letters, A (superior), B (above 
average), C (average), D (below average), and E (inferior). For each letter 
value a numerical value should be indicated. The numerical value indicated will 
to some extent illustrate a truer value of the student involved. The numerical 
values are the following: A (21 to 25), B (16 to 20), C (11 to 15), D (6 to 10), 
and E (5 and lower). 

Each alphabetical rating is broken into five digits, this being used to see where 
that individual falls in his alphabetical rating. After rating has been completed, 
an average of the sum of each quality will give the critic teacher and supervisor 
a better idea as to the ability of the student teacher. 


oO o 
oo 20 
Note: Indicate in the proper column the numerical value | , 2 - 2 
of the student teacher. Sl) a] & 6 
FI>| 8) Fle 
3/21 8/2) 2 
Alzlajm]& 


1. Personal Equipment: 
I ohn ca daen i ieelne Ch awaw een 
eS i ce wie ene hae Mad ehe kee eRe ee 
I gre 3. <4 cis gigs da oki ca Kies canine eX 
SECM WMIEINCIVE 54°. 5600s cceeceeccssocctees 
IN aos 8). on ans c alslelg ibipea(ers aba SMa seve 
I gd. ove eas nctocecavesbabensses 
RS are, Se eas 
oa aia wiv’ 4:6 ke aed s Soa bet wa ORES One 


2. Professional Attitude: 

No io a ads wae ebureNeenwe 

Seeeees Coward pemlls .......cccccsccccccevcscccese 

¢) Ability to understand criticism .............000eeeee 

ah ete nn cesadeesemivcbndnnn 6a 

€) Professional interest and growth (readings, lectures, 
exhibits, and professional meetings) .................- 

f) Cooperation with colleagues, faculty, and parents .... 


3. Scholarship: 


@) Knowledge of subject matter ..............0.0e0eees 
b) Attention to individual differences ..............-.-5 
¢) Selection and use of functional objectives ............. 
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d) Knowledge of and interest in current events ......... 
e€) Knowledge of the current affairs in the field .......... 


4. Classroom Management: 


a) Prompt and effective solution of emergencies ........ 
Pp aI MOE MMUMEOER 50 5 010s 0:06 0.6 0.015 0000006 oh ce 
c) Attention to such matters as light, heat, and ventilation 
d) Care of the gymnasium and the equipment .......... 
ini icc Bnd ch ial @ sid 90:0 wee 
f) Ability to economize time and effort ................ 
g) Ability of organization in crowded situations ......... 


5. Leadership Ability: 


a) Ability to arouse pupil interest and initiative toward 
Ge he wie Own Sola als oe wb sine 6 SRR ay nls os RA 
6) Contributions to proper growth of the children (char- 
Fe nen Er Peer eer rr ree 
c) Willingness to assume responsibilities ................. 
@) Creating bearming situations .........66.0ccccscccccses 
e) General culture and refinement ...................... 
oe ek ee ere reer rer 
i) WeMONENONNS DOGMA CuUtlOOk: 2... 2... ccccccecccececacies 


6. Teaching Techniques: 
a) Care in the selection of subject matter ............... 
pn EN ONION sins. «neue co hieibis 0 do bans oe ansne 
c) Personal ability in the gymnasium, sports, and recrea- 
oo EE Ee goer 
IN A NN 5 ok vinis.oie deb ans SS sw abseces 
e) Skill in illustrating and explaining ................... 
Tp A EEE EE IMEI 5 cigs sido sb ceib sind 9.00 0904 v4 nese 
i PRA CANNER UNA UNOTID  5 e'i.as 5 6-015 ts9' 85 9 = 60-0 0 0 40nd 809 
h) Attention to records and clerical details .............. 


Other comments that may be used in evaluating the student teacher: 


SELF-RATING SCALE OF 
STUDENT TEACHERS IN PHYSICAL EDUCATION 




















SE RRS SS Rear e nS a Se ger a OnE SOO: ciavesee Grade .... 
US aE ea es eee RN cts ca cea wae DGUS cacceccueses 
o o 
oe 
Note: In the proper column place a numerical value of what e Z . é a 
you believe is an accurate rating of yourself. Slo | & 3 | .2 
Bl S| s|8\s 
oO 
Alalalals 


1. Personal Equipment: 
a) Is my posture the type that one should strive for ..... 
I os ow vi pinin esis 4ae Kae $04 016-600 00's 
c) Do I keep myself well groomed .........ccccseccees 
d) To what extent am I reliable in my work ........... 
e) Do I show enthusiasm in my work ........ iVskaeswe 
ee Oe ae) a 
DPN Te OE CAMINO D FOKG o.oo oie pono c sa serccvccse 
h) Do the students understand the English I use ........ 
ep NEG sissc so winianiw 650 bide sx 0 o'e bane o Wi 
Pe ee ce NOs os eva pbisiers'c 6 aN S4N Gewese ows 
I i atwicp aiahins dena > Pula eeciereeaee 

2. Professional Attitude: 
a) To what extent am I interested in my work .......... 
b) Does my interest lie with the pupils ................. 
































Inferior 


i) Do I cooperate with other student teachers .......... 
j) Do I cooperate with members of the faculty ......... 
k) Do I cooperate with the parents ..................05- 
EM GOD SOE ccccccenccsccsnccesenaccccces 

. Scholarship: 
a) Have I a good background for my profession ........ 
b) Am I acquainted with the rules of all sports ......... 





. Classroom Management: 














. Leadership Ability: 





SUPERVISION OF PRACTICE TEACHERS 


c) Can I take it, if I am criticized by a superior ........ 
d) Do I take advantage of corrective criticism .......... 
e) Do I get to class on time settee ee eeeeeeesenensences 
f) Is teaching the profession for which I am best fitted .. 
g) Do I indulge in any professional periodical readings. . . 
h) Do I attend lectures in physical education or education 


c) Am I acquainted with the works of prominent men 
I ees o's wield 'ons-s < Sad Sse o BG eee Sec csceees 
d) Can I distinguish individual differences .............. 
e) Am I a good judge of objectives for activities ........ 
f) Am I acquainted with the objectives of physical ed- 
ec 6 6 5 GH aa CCR Aw RRO RRM CCAM ww ewe s.e ee 
g) Do I teach so as to meet the objectives ............. 
h) Am I acquainted with the events of our government.. 
i) Am I acquainted with the events of foreign affairs .... 
j) Do I know the present trends of the field ............ 
ee Le ee eee ee eee 


a) Can I solve problems effectively .................4.- 
b) Am I prompt in solving problems ................... 
c) DoI use the available materials .............0.-e0000- 
d) Am I conscious of the lighting effect in the gymnasium 
e) Am I conscious of the temperature of the gymnasium. . 
f) Am I conscious of the cleanliness of the gymnasium.... 
g) Am I conscious of the amount of ventilation in the 
vero re eee 
h) Do I see to it that the gymnasium is treated with 
EMIS 95.55.40 gs anid nce dep esa tew een tee awa ea ats 
i) Am I acquainted with all pieces of equipment used 
ET ETMNNIINE so apis05a Ewa bee Reed At Kwaloniny 6se'e 
j) Do I see to it that proper care is given to the equipment 
k) Am I aware of the disciplinary measures that may 
UMNO ANY SB QVMMOSNI, oon occ cso ines sie seeeeecesees 
Seen Semcteeal im attemGaRee .. 2.2. ccscccccccccccces 
m) Do I begin class at the scheduled time ............... 
n) Are the materials to be used for class purposes on 
AE Ms os orca baddeere ne enedeescees 
0) Am I conscious of a crowded gymnasium ............ 
~?) Do I see to it that at some time or other during a 
crowded gymnasium that everyone has had something 
 iheic ts osiwae xs 4a DAMIR OS CUA Ra SS OMA Re 
q) Do I direct “horse play” toward a better end ......... 
TUCSON. CUME.5.655.050:6 <0 a0 pew deG eniee's 6440s aie 


a) Am I able to arouse the interests of pupils ........... 
b) Am I able to arouse interest toward initiativeness .... 
¢) DoI make a good example of character ............... 
d) Do I make a good example of morals ................ 
e) Am I a good influence on the pupils ................. 
f) Do I accept responsibility willingly .................. 
&) Am I able to take a situation from the pupils and 

create so that a definite learning takes place .......... 
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h) Am I loyal to my superiors ...........0eeeeeeeceeees 
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PP ERO ee IN OI nn nn vedic ecb vccveececéveceed 
PE EOE POND insane i occa dccc cede vadasece 
6. Teaching Technique: 
a) Do I know the subject matter ..................00.. 
6b) Do I examine myself before I select the subject matter 
c) Am I acquainted with the general objectives of the 
Ne tord 6 o:4 5 5.6 SG Aeneid ee dekossiese dee kkeed 
d) Am I acquainted with formulating teaching units .... 
e) Are my lesson plans directed toward the objectives ... 
f) Do I examine myself as to my knowledge of the 
NN CG aac chic m aaleis a hjecieajee 6n-ssd 40-4 6: 06ela bi 
h) Are my questions understood by all ................. 
i) Do I examine myself as to the clarity of the questions. . 
j) Am I acquainted with the procedures of testing ...... 
k) Do my tests measure what they propose to measure... 
l) Are my demonstrations done clearly ................. 
m) Are my explanations clear and uniform ............. 
n) Does my technique of demonstration and explanation 
NE, lai ce ehancheekaseecnescececncus 
0) Do I have proper control of the pupils .............. 
P) Must I resort to disciplinary measures in order to 
en RR ANID il ic oeviesca'e dic: 4 6 6aG os wine sv owe awn 
@) Do I take the attendance daily ..................... 
r) Are excuses from class recorded and filed ............. 
SI OE EE MOUND i 6 3.k's vo 6.6 Dawe daPe See anece 


CONCLUSIONS 


This study found that the procedures of supervising student teachers 
in physical education vary to some extent. The greatest variations, 
however, lie not in the practices, but in the methods employed by 
supervisors in carrying out their programs. 

The writer believes that this disagreement as to methods results 
from the absence of definite criteria by which supervisors may conduct 
their programs of directed teaching. Student teaching in physical edu- 
cation has been accepted by many institutions of higher learning, which 
leads one to believe that this phase of the student teacher’s professional 
training is an indispensable part of his preparation as a teacher of 
physical education. As a result of this study the following recommen- 
dations for improvement in student teaching are offered: 

1. Require the course of directed teaching to extend over a period 
of one school year. 

2. Require at least one-third of the total time of the student teach- 
ers for observations of physical education classes, community center, 
and playgrounds. 

3. Present outlines to student teachers sq that a definite and or- 
ganized observation can be made. 

4. Require student teachers to formulate teaching units and lesson 
plans. 

5. Establish definite criteria for the evaluation of student teachers. 

6. Establish definite responsibilities for student teachers so that 
these responsibilities will serve as experiences derived from directed 
teaching. 
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The Application of the State Regulations 
Governing the Boys’ Physical Education 
Laboratory Program in Thirty-five 
Centralized Schools of New York 


By RALPH H. JOHNSON 


Graduate Assistant in Physical Education 
Syracuse University, Syracuse, New York 


tic, intramural, and recreational activities in the public schools 

has become increasingly important. Considerable controversy 
has been evident through the years as to the method of control best 
suited to these activities. In September of 1938, a complete set of state 
regulations was put into effect governing these phases of physical edu- 
cation in all schools in New York. 

These regulations were presented to the schools during 1937, and 
there was immediate discussion throughout the state as to whether or 
not such regulations were desirable or fair to the schools involved. 
Resulting controversy has continued in a general way from 1937 until 
the present time, but recently various phases of the regulations have 
become more and more the target of attack from newspapers, coaches, 
physical educators, and others interested in athletics and physical 
education. 

Specific regulations which have been attacked most vigorously are 
those governing interscholastic participation and the requirement of 
a weekly minimum of 300 minutes of supervised physical activity for 
each student in the secondary school grades. 


Di: G the past thirty years the administration of interscholas- 


PURPOSE OF THE STUDY 


Centralized schools have constituted a major development in the 
educational program of many states during the past ten years, and 
moneys have been appropriated quite extensively for the provision of 
gymnasiums, playgrounds, and other facilities vital to the conduct of 
satisfactory programs of physical education. This study was conducted 
to determine whether or not centralized schools in New York have 
adopted the new regulations for use, and are conducting physical 
education programs for boys in accordance with them. The specific 
phases included in this study were as follows: 


1. To determine the extent to which the regulations governing the 
—— 


This article is an abstract of a master’s thesis, Syracuse University, 1940. 
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laboratory program’ for boys have been put into effect in centralized 
schools since their adoption in September, 1938. 
2. To determine the difficulties encountered by administrators and 
physical educators in centralized schools in applying the regulations, 
3. To determine the opinions of physical educators in centralized 
schools as to the advisability and practicability of the regulations, 


LIMITATIONS OF THE STUDY 


The programs and procedures in physical education have become 
so varied that this study was limited to a consideration of the three 
phases of the laboratory program—interscholastic, intramural, and rec- 
reational physical activities as they apply to boys in centralized schools 
from grades seven through twelve. By such limitation it was felt that 
a thorough investigation of the laboratory portion of the program 
could be carried out more effectively and that specific applications tc 
the state regulations governing these phases could be made. 

Visitation was limited to 35 centralized schools in the belief that 
this constituted an adequate sampling of these schools in New York. 
The schools visited ranged in size of boy-enrollment in grades seven 
through twelve from 50 to 375, and included a sampling of small schools 
in strictly rural areas, large schools in strictly rural areas, small schools 
adjacent to large cities, large schools in suburban communities, and 
village centralizations. 


METHODS OF INVESTIGATION 


The methods employed in conducting this study were as follows: 

1. The literature in the field was studied to determine: (a) state 
regulation of physical education in the United States; (5) legal pro- 
vision for physical education in New York; (c) development of regu- 
lations specifically adopted by the Board of Regents for New York; 
(d) development of interscholastic athletic regulation in New York; 
(e) development of the present state regulations. 

2. An interview outline was prepared, designed to include the varied 
aspects and problems involved in the laboratory program in physical 
education. The outline was criticized by physical education staff mem- 
bers at Syracuse University, tested with the cooperation of physical 
educators in three centralized schools, and on the basis of criticism and 
pertinency of replies was adapted for use. 

3. Thirty-five centralized schools were visited, and the physical 
educator was interviewed in each school. The schools visited were 
classified as to size according to the boy population in grades seven 


1“QLaboratory program” includes the practice and play periods—club activities, 
intramural and interscholastic games and sports, and organized recreational activities 
conducted outside the regular class periods. 
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through twelve. Three divisions were made and the schools, as thus 
designated, were: 
= Class A: Over 200 boys—6 schools 
Class B: 100 to 199 boys—14 schools 
Class C: Under 100 boys—15 schools 


4. The offices of the State Division of Health and Physical Edu- 
cation in Albany were visited for the purpose of examining the school 
records for 1938-39 in order to determine relative facts as indicated by 
the annual reports submitted by the schools. A summary of each school’s 
report as it applied to this study was made. 

5. Material gathered from the interviews was analyzed and tabu- 
lated. 

6. Finally, the data were prepared with the present State regu- 
lations as a basis for interpretation, and the findings were summarized. 
DEVELOPMENT OF THE PRESENT NEW YORK STATE REGULATIONS 

In 1934, a research committee was formed by the New York State 
Public High School Athletic Association to work with the State Division 
of Health and Physical Education and the Research Division of the 
State. The material collected by the combined committee was compiled 
and analyzed by Dr. Warren W. Coxe, Director of the Educational 
Research Division of the State, and his staff. Results were reported late 
in 1934 and the committee was continued and further reports were 
made in 1935. 

The data thus found served to convince school authorities that 
changes were necessary in the administration of school athletics. Other 
professional groups were studying the problem at the same time. In- 
cluded among these groups were: a committee of the State Health and 
Physical Education Association; executive committees of the New York 
State Athletic Leagues; and national groups who were recommending 
and urging changes. Data from all sources were compiled and evidence 
secured to point the direction that the program should take. 


NEED FOR REGULATION 

It was becoming more and more apparent that the New York State 
Public High School Athletic Association and other state associations 
lacked sufficient authority and power to govern athletic activities for 
the state as a whole. Minimum regulations that would safe-guard the 
health of the participants and guarantee management of athletic activi- 
ties on an educational basis seemed urgent. 

The New York State Public High School Athletic Association 
initiated, sponsored, and financed a Joint Committee on State Athletics 
to investigate and recommend procedures. Organizations represented 
on this committee were; Associated Academic Principals, New York 
State Council of Superintendents, Association of School Board Trustees, 
New York State Division of Health and Physical Education, Central 











144 RESEARCH QUARTERLY 


Committee of the State Athletic Association, Public School Athletic 
Leagues of Buffalo and of New York City, and the Eastern New 
York League. 

In December, 1935, this committee passed a resolution recommend- 
ing that a joint committee be organized to formulate a minimum code 
of regulations to govern interschool athletics. This committee was active 
for two years and its attention was directed toward drafting regulations 
which might be presented to the groups represented for approval and 
modification, before being presented to the Commissioner of Education 
and the Board of Regents for their approval. The Board of Regents 
accepted the Regulations on July 30, 1937, with the provision that they 
were to become effective in September, 1938. 


SUMMARY OF FINDINGS * 
1. The Program.— 


“All schools under the jurisdiction of the State Education Department 
shall provide a program of health and physical education in an environment 
conducive to healthful living.” 

All the schools studied provided a program of health and physical 
education. Twenty-four of these schools arranged special periods for 
pupils participating in the laboratory phases of the program. 

a) All schools provided interscholastic and recreational programs 
supervised by physical education teachers. 

6) All but one school sponsored intramural programs under the 
supervision of physical educators. 


2. Personnel.— 


“It shall be the duty of trustees and boards of education: To provide 
approved and adequate personnel . . .” 

Physical education personnel in all schools was approved and cer- 
tificated in accordance with the Regulations of the Commissioner and 
the Board of Regents. Faculty members other than physical education 
personnel were used extensively to augment the laboratory phases of 
the program. 

a) All coaching of athletic teams was done by individuals holding 
a New York teaching certificate. 

b) The interscholastic program was organized and controlled in 
all schools by the physical education staff. . 

c) Physical education staffs were fairly adequate. Forty-eight per 
cent of the schools studied had added to the staff since the regulations 
were adopted in 1938. 
 *A brief statement of basic regulation is quoted for each summary from the Regu- 


lations or the Statement of Policy Pursuant to the Regulations. (See Bibliography at 
end of article.) 











iletic 
New 


lend- 
code 
ctive 
tions 
ation 
sents 
they 


ment 
ment 


sical 
for 


vide 
cer- 
and 
tion 
3 of 
ling 


| in 


ions 


egu- 
y at 








THE STATE REGULATIONS OF NEW YORK 145 


3. Activities.— 

“Adequate personnel refers to a sufficient staff to conduct an approved 
rogram. This involves . . . procedures that will guarantee a variety of 
activities rather than a limited interscholastic program.” 

A varied program of activities was presented in all schools studied. 

a) The average number of activities presented in intramural and 
recreational phases of the physical education program was 20.5 for all 
schools. 

b) A total of eleven different varsity sports were maintained among 
the 35 schools studied. An average of four varsity sports and one junior 
varsity sport were offered annually by each school. 


4. Facilities — 
“Tt shall be the duty of trustees and boards of education: To provide 
approved and adequate . . . facilities.” 


A check of facilities revealed that all but one of the schools had 
gymnasiums. All the schools had play fields adjacent to the school 
buildings. 

a) In the laboratory aspects of the program, 30 of the schools 
used indoor facilities not originally planned for physical activities, 
such as stages, corridors, classrooms, and shops. 

b) Twenty-six of the 35 play fields were spacious, well graded, 
and well equipped. 

c) Very few schools took advantage of community facilities to add 
to the laboratory program. 


5. Records. — 

“It shall be the duty of trustees and boards of education: . . . To main- 
tain for each child cumulative records covering the essential features of the 
health and physical education program.” 

All but 2 of the 35 schools met the state requirement in regard to 
maintaining cumulative records of pupil participation in physical edu- 
cation activities. 

6. Reports — 

“It shall be the duty of trustees and boards of education: . . . To make 
reports to the Department on forms prescribed by the Commissioner.” 

Annual reports to the State Division of Health and Physical Edu- 
cation were made by 31 of the schools studied. 


7. Student Leadership. — 

“Sufficient opportunity for the exercise of pupil initiative, leadership, and 
responsibility under guidance shall be provided throughout the administration 
of the program in the secondary schools.” 

Opportunities were provided for the exercise of pupil initiative, 
leadership, and responsibility in all but two schools through the use 
of students as: 
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a) Assistants in the conduct of the intramural and recreational 
programs. 

b) Managers and captains of varsity sport teams. 

c) Scorers, timers, officials, and members of intramural legislative 
councils. 


8. Time Requirement .— 


“In the secondary schools, a minimum of 5 clock hours (300 minutes) a 
week of directed physical education activity shall be provided.” 

An evaluation of the time requirement on the basis of voluntary 
participation in elective activities in the practice and play periods of 
the program, in addition to required instructional periods, revealed 
that 19, or 55 per cent, of the schools were meeting the time requirement 
of 300 minutes of directed activity for each boy per week. Of the 
remaining 16 schools, 2 were meeting the time requirement with the 
exception of a few boys; 3 were new centralizations and objective 
evaluation of time available was impossible when the study was made; 
and 11 needed activity periods, staff additions, or more indoor facilities 
in order to satisfactorily meet this requirement. 

a) All schools provided the minimum of 2 school periods, totaling 
90 minutes, of class instruction per week, while 21 schools provided 
more than this minimum. 

b) Forty per cent of all boys in the schools studied participated 
in some form of interscholastic activity and were thus unquestionably 
meeting the time requirement. 

c) Twenty-four schools provided special activity periods for labora- 
tory programs. 

d) All but 2 of the schools provided noon-hour activity periods. 

e) Seven schools maintained Saturday activity periods. 

f) Time made available for intramural activities was used by more 
than 75 per cent of all boys. 

g) Approximately 100 per cent of all boys participated during noon- 
hour periods in fall and spring months, and more than 50 per cent of all 
boys participated daily during noon hour periods in winter months. 

h) Twenty-five schools, or 71 per cent, used all facilities, both 
indoor and outdoor, when weather permitted. 

i) All but 2 of the schools made allowance for informal recreational 
activities, thus making possible a greater daily participation. 


9. Athletic Activities — 


“Tt shall be the duty of trustees and boards of education: To permit no 
athletic team to represent a school except in conformance with the regula- 
tions.” 

A study of athletic activities conducted in the schools studied re- 
vealed that no school permitted teams to represent it except in con- 
formance with the regulations. 
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“To permit no post-season games or post-season tournaments, other than 
those conducted by school authorities in accordance with approved stand- 
ards.” 

No post-season games or tournaments were participated in other 
than those conducted by school authorities in accordance with approved 
standards. Twenty-three of the 35 physical educators were opposed to 

t-season games with the exception of sectional tournaments as spon- 
sored by the New York State Public High School Athletic Association. 


10. Finance.— 

“Tt shall be the duty of trustees and boards of education: To insure 
satisfactory financial support for its program.” 

All school boards made provision for financing interscholastic, intra- 
mural, and recreational programs. 

a) All transportation was financed by the school boards through 
busses owned by the district, and 28 schools transported boys engaged 
in afterschool varsity team practices. 

b) In addition to insurance maintained to cover all phases of the 
educational program, 19, or 55 per cent, of the schools made special 
provision for paying for the treatment of athletic injuries. 


11. Travel.—- 

“It shall be the duty of trustees and boards of education: To approve 
all traveling of individuals or teams under their jurisdiction.” 

Travel of teams and individuals engaged in laboratory activities was 
in all cases approved and supervision was provided by the school. 

a) No trips longer than the maximum of 100 miles set by the State- 
ment of Policy Pursuant to the Regulations were taken. 

b) Twenty-nine, or 83 per cent, of the physical educators inter- 
viewed approved the State regulation restricting the travel of athletic 
teams to a maximum of 100 miles for a single game. 


12. Division of Facilities. — 

“It shall be the duty of trustees and boards of education: To maintain 
an equitable division of facilities between boys and girls.” 

An equitable division of facilities for boys and girls activities was 
maintained in all but one of the schools. In no case did local pressure 
for winning teams necessitate curtailment of other phases of the labora- 
tory program in preference to varsity athletics. 


13. Opponents of Equal Ability.— 


“It shall be the duty of trustees and boards of education: To equalize 
insofar as possible the powers of opponents in individual and group athletic 
competitions.” 

All schools belonged to leagues of approximately similar size, and 
analysis of league winners revealed that no school had monopolized 
championships in any league over a period of years. 
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14. Medical Examinations. — 

“It shall be the duty of trustees and boards of education: To provide 
adequate health examinations before participation in strenuous activity and 
periodically throughout the season, and to permit no pupil to participate in 
such activity without the approval of the school medical officer,” 

All schools required medical examinations prior to participation in 
strenuous athletics, and pupils were not allowed to participate without 
approval of the school medical officer. 

a) Fourteen, or 40 per cent, of the schools conducted periodic medi- 
cal examinations for all varsity squad members during or before each 
sports season. 

b) Twenty-one, or 60 per cent, of the schools did not require peri- 
odic medical examinations, and are therefore not conforming to the 
regulations, regardless of the fact that they did provide for individual 
examinations when necessary. 


15. Minimum Athletic Standards. — 


“It shall be the duty of trustees and boards of education to require inter- 
school athletic activities for boys, grades 9 to 12 inclusive, to be conducted 
in accordance with the following minimum standards: 

“A boy shall be eligible for only four years in any one interschool 
sport ... 

“A boy shall be eligible for interschool competition only between his four- 
teenth and nineteenth birthdays. He shall be eligible for interschool cross 
country, ice hockey, or football only between his fifteenth and nineteenth 
birthdays.” 

a) All the schools maintained the 4 year eligibility ruling, and 31 
physical educators were entirely in accord with this regulation. 

b) All the schools complied with the age limits set by the regula- 
tions. Eleven physical educators, however, felt that a boy who reached 
his nineteenth birthday during a school year should be allowed to finish 
the year as a sports’ participant, and nine felt that boys who were 
physiologically suited should be allowed to participate in football 
practice before reaching fifteen years of age provided they were not 
allowed to play in interschool games. 


16. Scholastic Requirements.— 

“A boy is eligible for interschool competition only when he is a bona 
fide student, enrolled during the first 15 school days of the semester and 
has been in regular attendance 80 per cent of the school time.” 

Conformance to the bona fide student requirement was evident in 
all schools, and all physical educators expressed themselves as being in 
favor of this regulation. According to the Statement of Policy Pursuant 
to the Regulations it is not the intent of the regulations that this mini- 
mum standard be interpreted as necessitating the maintenance of sat- 
isfactory scholastic grades. Rather, the regulation intended to recognize 
the desirability of giving all boys an opportunity to participate in ath- 
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Ietic activities without emphasis on grades earned in academic subjects. 

a) Scholastic eligibility rules for varsity sports’ participants were 
maintained in 22 of the schools studied, which indicates that these 
schools are not conforming to the regulations. The Statement of Policy 
Pursuant to the Regulations, however, maintains that leagues are priv- 
ileged to go beyond the minimum athletic standards set by the regula- 
tions. The schools which establish scholastic eligibility rules are gov- 
emed by league organizations and may thus be considered to be acting 
within the regulations, although they are not acting in accordance with 
the full intent of the regulations. 


17. Transfer of Students. — 

“A boy who transfers from one school to another shall become eligible 
for interschool competition only after one semester of approved attendance 
unless the parents or guardians have changed residence to the new school 
district or the transfer is caused by a rearrangement of school district 
boundaries.” 

All schools acted in accordance with the regulation governing trans- 
fer of students, and all physical educators expressed themselves as being 
in favor of this regulation. 


18. Sports Participation.— 


“Football. Interschool competition in football shall be limited to a maxi- 
mum of 7 games a season. At least 3 weeks of training shall precede the 
first game. No game shall be played with college freshmen. All organized 
team practice and games shall be limited to the period between September 
1and December 1. Interschool competition in football shall be permitted 
only in those schools which have 20 or more boys physically fit and eligible 
for participation. Competition shall be limited to boys enrolled in grades 9 
through 12.” 

All participation in football was in accordance with the regulations 
and very few objections to the regulations governing this sport were 
voiced by physical educators. 

“Basketball. Interschool competition in basketball shall be limited to a 
maximum of 16 scheduled games a season exclusive of sectional games. At 
least 2 weeks of organized practice shall precede the first game. All organ- 
ized practice and games shall be limited to the period betwen Novmber 15 
and April 1. Individual games of approved tournaments should be considered 
a part of the regular basketball season and shall count toward the total 
number of 16 games a season.” 

All participation in basketball was conducted in accordance with 
the regulations. Twelve physical educators, however, believed that 
adjustment should be made within various sections of the state as to 
length of season and number of games. 

“Ice Hockey. Interschool competition in ice hockey shall be limited to a 
maximum of 12 games a season exclusive of sectional competition. All organ- 
wed practice and games shall be limited to the period between November 
1§ and April 1.” 
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“Track and Field. Interschool competition in outdoor track and field shall 
be limited to a maximum of five meets a season, exclusive of sectional com- 
petition. At least three weeks of training shall precede the first meet. All 
organized practice and meets shall be limited to the period between April 1 
and the close of the school year. A boy shall be permitted in any one meet 
to compete only in: 

One track event of a distance greater than 220 yards, or 
One other track and one field event, or 
Two other track events including relays.” 


Schools participating in ice hockey and track and field conducted 
these activities iu accordance with the regulations. 


CONCLUSION 


Two pertinent conclusions may be made from study of the proced- 
ures followed in developing the state regulations, from recognition of 
the modern philosophy of physical education, and, from a study of the 
opinions of the physical educators in the schools studied. First, the 
regulations were developed on the basis of democratic procedures in that 
all interested groups had a voice in planning and approving the action 
taken and in that the changes were intended to benefit the majority of 
schools in the state. Second, review of the written opinions of recognized 
leaders in the field of physical education reveals that they are quite 
generally in sympathy with present regulations governing health and 
physical education in New York. 

The regulations of the Commissioner of Education governing the 
laboratory phase of health and physical education have now been in 
effect more than two years. In spite of criticism, attacks from news- 
papers, and difficulties presented by limitations of personnel and facili- 
ties, these regulations have been quite generally applied in the 35 
schools included in this study. Furthermore, the physical educators ir 
33 of the 35 schools expressed themselves as being in favor of the state 
regulations as thus constituted. 
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ERRATA 


In an article, “The Relation of Height and Weight Measurements 
to Intelligence and to Dominance-Submission Among a Group of Col- 
lege Freshmen,” in the December, 1940, RESEARCH QUARTERLY (11: 
4, 53-59), some inaccurate correlations were reported in Table Ill, 
p. 58. These errors were made in the office of the senior author and 
consist of an improper placing of decimal points. 

The authors wish to make the following corrections of the data 
previously reported: The correlations between the physical and per- 
sonality measurements for the women subjects are: height and dom- 
inance, .06; weight and dominance, -.o2. The correlations for the 
total group of subjects are: height and dominance, .04 weight and 
dominance, .05. Obviously, part of the discussion in the last paragraph 
of the article must be reinterpreted in the light of the corrections here 
set forth. The authors, therefore, present the following reinterpretation, 
which should be substituted for part of the discussion found on page 
58 of the original report: 

“There is practically no relationship between height or weight 
measurements and dominance for either sex. The correlation between 
height and dominance for the total group is .04 (.04 for the men and 
.06 for the women). The correlation between weight and dominance 
for the group is .o5 (.08 for the men and —.o2 for the women).” 
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BOOK REVIEWS 








Dance: A CREATIVE ART EXPERIENCE. 
Margaret Newell H’Doubler. (New 
York: F. S. Crofts & Co., 1940) 200 
pages, $2.50. 

Rarely can an author state in his 
title a thesis so sincerely believed and 
steadfastly maintained throughout a 
book as has Margaret N. H’Doubler 
in her most recent publication. Indeed, 
rarely is it given to any individual to 
“live”? a thesis so completely as has 
Miss H’Doubler in her career as a 
dance educator. That dance is funda- 
mentally a creative art experience has 
been the premise on which this re- 
markable woman has built a lifetime 
of work and, in so doing, exerted a tre- 
mendous influence over the field of 
education in general and physical edu- 
cation in particular. The gracious trib- 
ute paid her by Gertrude E. Johnson, 
fellow professor at the University of 
Wisconsin, in the foreword tells of 
her successful endeavor in behalf of 
academic acceptance of dance and 
adds: “That her tireless energy, keen 
intellect, and wide study have made 
advanced academic degrees attainable 
for students in dance is, in the last 
analysis, not to be compared in im- 
portance to the possibilities released 
through creative growth of mind and 
body.” It is in behalf of those poten- 
tialities—awaiting release through cre- 
ative activity—and the individuals who 
grow through such release that Miss 
H’Doubler writes. That her work has 
been carried on in the department of 
physical education rather than fine arts 
has been due, she says, to the fore- 
sight and generosity of that depart- 
ment. 

Dance: A Creative Art Experience is 
of general interest to any student of 
esthetics and art and of special in- 


terest to those dance participants— 
teachers and pupils alike—who have 
the courage to ask “Where are we go- 
ing and why?” and the strength and 
patience to attempt a valid answer. 
Miss H’Doubler’s answer is held until 
her final chapter, “Why Dance?” and 
is exceedingly thoughtful and provoca- 
tive of thought on the part of the 
reader. Believing that in no age can 
man live by intellect alone, she avers 
that “of all art forms, dance is the 
most generally available, since every- 
one finds the instrument needed for his 
purpose in his own body.” Further de- 
veloping this theme, she presents the 
important matter of discipline in art 
and life in the statement that “in the 
effort to attain unity in expression, the 
emotional nature is brought under con- 
trol and given the strength of re- 
straint.” 

Quotations are almost unavoidable 
since the author believes firmly what 
she is saying and manages, with en- 
viable success, to say what she means. 
Although some of the book is slow 
reading, the reason is rather that it 
stimulates thoughtful study and reac- 
tion than that it is obscurely worded. 
A tendency toward technical termin- 
ology is to be expected of one so 
vitally concerned in all the facets of 
her profession. 

Certain chapters in the book must 
be singled out for special mention. 
Among those are the discussions of 
“Form As Organic Unity” and “Form 
and Content.” In the latter, a distinc- 
tion is made between “manifestative” 
and “representative” dance, which 
should do much to subdue the effort 
to label dance styles as such for want 
of a real feeling of discrimination. In 
manifestative dances, concerned with 
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“values sensed” rather than “knowledge 
about,” she includes dances of action 
and dances of mood and emotion. Rep- 
resentative dances are thematic or 
dances of characterization. In Miss 
H’Doubler’s helpful analysis of form as 
organic unity she traces the evolution 
of dance (a similar analogy could be 
made with any art) through three 
levels of aesthetic maturity. 

For some reason, perhaps to avoid 
making dance seem “personal” in any 
way, the author has avoided mention 
of any specific names in dance. Her 
concise sketch of dance history con- 
tains no figures—only the landscape in 
which they lived. Wayne Claxton’s 
illustrations are not “named” either, 
although it would be difficult to miss 
some of the characteristics of style so 
well delineated in his vigorous sketches. 

A tribute in closing should be paid 
to F. S. Crofts, publishers, for the ex- 
ceptionally attractive format of the 
book. Its beautifully conceived cover, 
easy type, and striking page makeup 
contribute toward making Dance: A 
Creative Art Experience a book to read 
and own. 

MARGARET JEWELL 
Stanford University, 
California 


ELEMENTS OF HUMAN PHYSIOLOGY. 
Miriam Scott Lucas, Ph.D. (Phila- 
delphia: Lea and Febiger, 1940) 
400 pages, $4.50. 

This book covers a_ tremendous 
amount of subject matter. It is divided 
into four parts: Movement and Sup- 
port: Integration in the Body; Metab- 
olism and Water Balance; and Repro- 
duction and Endocrine Function. Each 
section is preceded by a concise intro- 
duction or orientation which is in- 
valuable to the beginner or intermediary 
student of physiology. 

The author shows an amazing capa- 
city for brevity consistent with com- 
pleteness. Throughout the book there 
is clarity and order of presentation. 
The author’s adequate descriptions of 
the structures under consideration are 
accompanied with numerous plates and 
diagrams, all of which are intended to 
give the student a clear mental image 





which is so necessary for comprehen- 
sion. In addition to the descriptions 
plates, and diagrams, Dr. Lucas ies 
compiled tables which bring together 
all the salient points concerning a com- 
parison of the types of muscle; the 
various reflexes; activities of organs 
of digestion and digestive enzymes; 
nutrition; and endocrine function. 

The material presented is all up to 
date, especially the sections devoted to 
metabolism, nutrition, reproduction, and 
endocrines. 

Dr. Lucas has included sufficient 
controversial matter to stimulate an in- 
terest in physiology, without confusing 
any major issues. There have been no 
conspicuous omissions or over-condensa- 
tions. The book does not contain an ex- 
tensive bibliography; wherever further 
information is desirable, references are 
given to the original source. 

Intermediary students of physiology, 
pharmacists, nurses, and physical edu- 
cation students, as well as instructors 
in physiology will find this book quite 
satisfactory. 

EDWIN BYER 
Department of Physiology 
College of Medicine 
State University of Iowa 


HeattHFut Livinc. Harold S. Diehl, 
M.D. (New York: Whittlesey House, 
1941) 500 pages, $2.75. 

Dr. Diehl, in his opening chapter, 
asks this challenging question: “Is it 
sensible for intelligent persons to re- 
main in ignorance concerning matters 
of such vital importance” as health? 

We hear much of what science has 
done and is doing to lengthen life. 
Some people misunderstand the results 
obtained and believe they are merely 
making old people live to be older. On 
the contrary the chances of long life 
for a person of fifty years of age are 
possibly slightly less than they were a 
generation ago. The added years are 
not being added after the half century 
mark is passed, but before it has been 
reached. It is the lives saved during 
infancy and up to the age of ten that 
makes all the additional years of which 
we hear so much. The death rate 
among children under ten years old 


ee 








a a ae ee a ae, ae. ae -~) 


ee ee 

















BOOK REVIEWS 155 


dropped 64 per cent during the decade 
ending with 1930. ' me 

Studies made by two eminent statisti- 
cians quoted here show that to be born 
in South Dakota gives a person a life 
expectancy at birth that “is very close 
to the highest found anywhere in the 
world.” 

Tables and charts are given by which 
any reader may see what his or her 
chances for old age are apt to be. Also 
given are the causes of death. Here 
we find cancer stealing up to second 
place from tenth place in seven short 
years; tuberculosis dropping from first 
to seventh in that length of time, with 
heart diseases now leading all the 
others, and pneumonia death rate more 
than cut in half. 

But mere life is not enough to strive 
for. To be enjoyed to the full it must 
be healthy life. What are the most com- 
mon forms of illness? The most “com- 
mon” of all are “common colds” and 
bronchitis. Respiratory diseases lead 
all the rest at all ages. At all ages, too, 
accidents are a major health hazard. 
Some fascinating, terrifying, and en- 
lightening facts are given about acci- 
dents at home, in industry, and on the 
nation’s highways. 

Of heart disease—the leading cause 
of death—the author says that “rheu- 
matic fever contracted in childhood is 
responsible for 25 per cent” of these 
deaths occurring before the victims 
have reached the age of fifty. What 
causes it, where it is most frequently 
found and how it is affected by race, 
climate, and environment Dr. Diehl dis- 
cusses. Other causes of death are also 
interestingly dealt with. 

So, too, is the subject of diet. Speak- 
ing of vitamins, he says, “There is no 
evidence that growth can be promoted 
or health improved by adding to the 
diet more vitamins than it is possible 
to obtain from the proper selection of 
natural foods.” In order that the reader 
may make such selection, clear and con- 
cise information is given concerning the 
right foods and the role that the vita- 
mins they contain play in the mainte- 
nance of health. 

The chapter entitled “The Choice of 
Foods” succintly answers the most fre- 





quently-asked questions giving an al- 
most incredibly large amount of infor- 
mation within the small space of a very 
few pages. But this chapter, like each of 
the others throughout the book, is fol- 
lowed by a list of references and read- 
ing suggestions for those who would 
more thoroughly study the subject. For 
the average lay reader, for whom the 
book was written, the information will 
doubtless prove sufficient. 

Almost twice as many pages are de- 
voted to weight and its control. Here, 
of course, food is further discussed with 
reducing diets given, and a table of 
equivalents for bread. How many dates 
take the place of two slices of bread? 
Does one egg equal one slice of bread 
in caloric value? And what about a 
veal chop? 

Speaking of digestive upsets, Dr. 
Diehl says that fortunately they are not 
quite so common as the sponsors of 
“grand opera stars and crooning cow- 
boys” on the radio would have us all 
believe. Nevertheless about one-third 
of all cancer deaths are due to cancer 
of the stomach and duodenal ulcers can 
and do give many people trouble. Such 
conditions cannot possibly be cured by 
patent medicines but “demand careful 
diagnosis and medical or surgical treat- 
ment.” 

Dr. Diehl declares that of the cathar- 
tics for which fifty million dollars are 
spent a year, many do more harm than 
good. Self-diagnosed constipation may 
not be what it seems. This trouble from 
which “approximately 75 per cent of 
American people” suffer is thoroughly 
and helpfully discussed here. 

How may food infections be avoided? 
Can a person really have ptomaine poi- 
soning? How should milk be cared for 
in the home; and is raw milk “safe?” 
Is tobacco a curse or a blessing, so far 
as health is concerned? Should growing 
children smoke? Drink alcohol? 

Dr. Harold S. Diehl has devoted a 
great deal of his life to health education 
of young folks. He is Director of 
Health Studies for the American Youth 
Commission; a member of the Health 
Council of the Boys’ Clubs of America; 
and the former president of the Ameri- 
can Student Health Association. Let 
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him tell you, as he does so vividly in 
Healthful Living, of the relationship 
between alcohol and the venereal dis- 
eases! Let him also tell you, as he does 
in his closing chapter, how to choose a 
health adviser. 

But before his closing chapter this 
author who has conscientiously en- 
deavored not to omit or slight any 
phase of healthful living, tells how to 
keep well through exercise and rest; 
what sunlight and fresh air have to 
offer, and of what use are commercial 
substitutes for sunshine. — 

Fearlessly, freely, Dr. Diehl pricks 
the bubbles of advertisers who claim 
curative powers for pills filled with pro- 
tection against colds; drugs that over- 
come colds once contracted; gargles, 
nose drops, and sprays. Concerning di- 
etary prevention he says that though 
the theories may sound appealing, sci- 
entific evidence has not established them 
as facts. 

Eyes and teeth and the various 
glands of the body are included among 
the subjects talked about, as is also sex 
life. Dr. Diehl says that many “pa- 
thetic and tragic examples of ignorance 
and misinformation on this subject” 
(sex) are being encountered again and 
again. Because this is true Dr. Diehl 
has devoted a great deal of time and 
thought to a careful consideration of 
marriage, parenthood, and infant care. 

In reading this volume through—and 
it is a book one really enjoys reading 
through—it becomes very clear that the 
author has rendered an invaluable serv- 
ice to both the young and older person. 
On each page—almost in every sentence 
—one fact stands out: here is a doctor 
who was not satisfied merely to write 
a book on healthful living. He has 
weighed each word for its educational 
value and has honestly endeavored to 
include every possible phase of personal 
health. He has written as if he were 
sitting down with a group of thoughtful 
people—not physicians, but men and 
women in the average walks of life; 
men and women who want to keep well. 


BEULAH FRANCE, R.N. 
New York City 


MoToR PERFORMANCE IN ADO: 
Anna_ Espenschade. (Washington 
D.C.: Society for Research in Child 
Development, National Research 
Council, 1940) 136 pages. 


Under the direction of the Society for 
Research in Child Development, this 
study of motor performance in adoles- 
cence, which includes the study on 
Relationships with Measures of Physical 
Growth and Maturity, appears as a 
monograph, Volume V, Serial 24, 
Number I. 

Assistance of the Works Progress Ad- 
ministration and the National Youth 
Administration is given recognition by 
the author. The study is divided into 
two parts. Part I is a presentation of 
the data and is subdivided into (1) the 
presentation which contains a review of 
the literature of interrelationships of 
motor abilities, measurement of gross 
motor performance, relationship of mo- 
tor ability to age, sex, physical growth 
and maturity; (2) the selection and ad- 
ministration of tests; (3) the analysis 
of the data and (4) the summary of 
the problem. 

Part II is devoted to further analysis 
of interrelationships. 

Before concluding with eighty selected 
references and an appendix of motor 
tests, the author has summarized the 
study and has indicated certain motor 
actions for adolescent children which 
may be drawn from the findings. 

It has been shown that performances 
of boys and girls at any one time show 
wide variations within the group and in 
boys change rapidly from time to time, 
with growth. Thus an unselected group 
may participate without inequality only 
in activities which are carried on inde- 
pendently of others, as in gymnastics 
and stunts, or in relatively non-spe- 
cialized types of group activity, for 
example in folk or social dancing or 
certain group games of low organiza- 
tion. In highly organized team sports 
or in individual activities requiring 
special skills, however, classification of 
groups on a skill basis is essential if 
participants are to obtain full satisfac- 
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tion of physiological and ego-integrative 
needs. 

Sex differences in motor performance 
are so great in adolescence that joint 
participation in physical activities will, 
except in rare cases, meet only a social 
need. Thus the type of activity selected 
for mixed groups should be such that 
maximum opportunity is afforded for 
social experience. 

The fact that motor performances 
show varying degrees of relationship 
with each other indicates that an in- 
dividual does not have equal ability in 
all types of activity. The program in 
physical education should allow for such 
intraindividual differences. At the same 
time it must be so planned as to per- 
mit and encourage the discovery and 
development of special abilities and 
interests. 

Harotp W. Copp, Ph.D. 
University of Michigan 


THe SPORTSMAN’s LipRARY. Ernest R. 
Gee. (New York: R. R. Bowker Co., 
1940) 158 pages, limited edition, 
$6.00. 


Every physical educator and recrea- 
tion leader who has the urge to collect 
literature in the various fields of sports 
and recreation will find that in The 
Sportsman’s Library Mr. Gee has per- 
formed a real service. Here, in one con- 
cise, well-prepared and_ delightfully 
printed book are to be found nearly 
one thousand of the more important 
books that interest the collecting sports- 
man. This is as to be expected, for Mr. 
Gee is peculiarly well fitted for his task. 
He has devoted a lifetime to his spe- 
cialty, as a dealer and as a collector, 
and is today the Emily Post of sports 
literature. He has a touch and a feel 
for books that is deep rooted. He has 
personally handled the great majority 
of the gems he includes in his book. 
He has selected well and with authority. 

The Sportsman’s Library, limited to 
an edition of six hundred copies, is de- 
voted largely to books on the field 
sports by American and English writers. 
The dates range from the excessively 


rare and valuable Book of St. Albans of 
1486 down to those of 1940 imprint. 
An idea of the scope of Mr. Gee’s work 
can be best gained from its contents: 
fox-hunting (162 titles); racing and 
steeplechasing (50 titles); horse breed- 
ing, stud books, and racing calendars 
(63 titles); horse riding, and horse- 
manship (69 titles); polo (27 titles); 
big game (44 titles); dogs and shoot- 
ing (105 titles); angling (156 titles) ; 
poetry of sport (54 titles); yachting 
(45 titles) ; coaching (26 titles); sport- 
ing fiction (71 titles); miscellaneous 
(98 titles). The more important sport- 
ing magazines are included under mis- 
cellaneous, as are nine archery entries, 
seven on cockfighting, ten on falconry, 
six on tennis, four on fencing, and some 
others. 

The arrangement within each subject 
is alphabetically by author, or by title 
where the author is not known. Entries 
include date and place of publication 
but do not give publisher or price. We 
believe the omission of publisher’s name 
is unfortunate, albeit common in books 
of this type. As for price, since the 
condition, rarity and even previous 
ownership of a particular copy have 
such an important bearing on the value 
of any individual title, it is not such a 
serious omission. We do believe, how- 
ever, that it would have been helpful 
to include publication price of some 
of the more recent items. 

The books listed are first editions. 
There are notes regarding later edi- 
tions and reprints and, in some cases, 
notes indicating the rarity and im- 
portance of the book. We examined the 
index to authors and titles and found 
it to be accurate. 

There is an important and excellently 
written introductory article tracing the 
history and development of sporting 
literature. The student and collector 
of sporting literature owes it to him- 
self to read this, if no other article on 
the subject. 

We do not wish to quibble with Mr. 
Gee over the inclusion or exclusion of 
certain titles when he has made such a 
patently sound selection, yet we must 
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admit we were surprised not to find 
Ascham’s Toxophilus, Suffolk and Berk- 
shire’s Encyclopaedia of Sport, and one 
or two others, included. 

We can do no less than recommend 
this book to those physical educators, 
recreation leaders, and other sportsmen 
who plan to collect books themselves 
or who are frequently called upon to 
advise others who are making such col- 
lections. It is a book they should 
definitely know about if not own. 


Wison M. RANCK 
Assistant Reference 
Librarian 
Hackley Public Library 
Muskegon, Michigan 


THe Marcu oF MEDICINE, Number IV 
of the New York Academy of Medi- 
cine Lectures to the Laity. (New 
York, Columbia University Press, 
1940) 168 pages, $2.00. 


This book is a collection of six lec- 
tures: “From Folkways to Modern 
Medicine” by Walter C. Alvarez, M.D., 
Mayo Clinic, Rochester, Minn.; “Health 
in Elizabethan England” by Sanford 
V. Larkey, M.D., Librarian of the Welch 
Medical Library, Lecturer in the His- 
tory of Medicine, Johns Hopkins Uni- 
versity; “Not So Long Ago” by Cecil 
K. Drinker, M.D., Sc.D., Professor of 
Physiology and Dean of the School of 
Public Health, Harvard University; 
“The Romance of Modern Surgery” 
by Charles Gordon Heyd, M.D., F.A.CSS., 
D.Sc., New York; “The Story of In- 
sanity” by R. G. Hoskins, M.D., Ph.D., 
Director of Research, The Memorial 
Foundation for Endocrine Research, 
Harvard Medical School and The Wor- 
cester State Hospital, Worcester, Mass.; 
“The Cinderella of Medicine” by Karl 
A. Menninger, M.D., The Menninger 
Clinic, Topeka, Kansas. 

The reader will find this collection a 
delightful group of essays by leaders in 
their respective fields who can and do 
speak with authority. Dr. Alvarez’s 
essay traces certain beliefs and super- 
stitions through folkways into modern 
medicine; he explains why the quack 


or cultist sometimes succeeds (in cer. 
tain cases) where the Scientifically 
trained physician fails. He ends with a 
plea that the research worker be sup- 
ported and encouraged by the layman, 
Such support and encouragement should 
take the form of not supporting anti- 
vivisection legislation or agitation; a 
reasonable plea. Dr. Larkey’s essay on 
health in Elizabethan England gives an 
excellent picture of beliefs and practices 
of that time. The humoral theory of 
disease which played so prominent a 
part in literature and medicine is de- 
scribed. 

Dr. Drinker’s essay on life and cus- 
toms in Colonial America was gleaned 
from an old diary of one of his ances- 
tors. It gives a clear idea of how much 
improvement in public and community 
sanitation has occurred in 150 years, 
Dr. Heyd’s paper traces the develop- 
ment of modern surgery in an inter- 
esting and instructive manner. Dr. 
Hoskins’ essay on the story of insanity 
contains much information on the de- 
velopment of psychiatry but only one 
paragraph on its most recent accom- 
plishments. The student of health edu- 
cation would undoubtedly appreciate a 
more detailed account of this latest 
chapter of the story. The book ends 
with a discussion of psychiatry in rela- 
tion to other branches of medicine by 
Dr. Menninger, who presents a strong 
case for a specialty of ever increasing 
importance. This importance may be 
appreciated when one realizes that more 
than half of all illness is mental or 
emotional in character. 

Such a book as this might well be 
used for collateral reading in college 
courses in hygiene. There is a dearth 
of well written material suitable for the 
ordinary student, who can understand 
plain English but who has difficulty 
with the, vocabulary found in most 
works on the history of medicine. The 
authors have done a good job of dis- 
cussing rather complex subject matter 
in simple terms. 

L. B. CnenowetH, M.D. 
Professor of Hygiene 
University of Cincinnati 
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EssENTIALS OF NUTRITION. Dr. Henry C. 
Sherman and Caroline Sherman Lan- 
ford. (New York: The Macmillan 
Company, 1940) 418 pages, $3.50. 


This up-to-the-minute book on nu- 
trition has been written for use by those 
who may not have any background of 
science, though of course such a back- 
ground will make it even more inter- 
esting. 

The opening sentence of the first 
chapter states the fact that today boys 
and girls enter college “taller and yet 
younger” than were first-year students 
thirty years ago. 

Why is this so? Because of ap- 
plied scientific knowledge concerning liv- 
ing conditions, particularly knowledge 
gained in the nutrition field. Acceptance 
of the fact that health is not merely 
freedom from disease but a positive 
quality of living has brought about 
dietary changes which in turn have re- 
sulted in increased physical growth. 

This is noticeable to a very marked 
degree among the children of immi- 
grants. Whereas once heredity was ac- 
cepted as the deciding factor in phy- 
sique, it now is known that on a well- 
planned American diet carefully fol- 
lowed through the first few years of 
growth the children and grandchildren 
of the foreign born approach the typical 
American body build in a surprisingly 
short time. The authors call this influ- 
ence on growth “internal environment,” 
a term explained in the glossary as 
meaning the condition existing within 
the body as a result of factors which are 
not hereditary—a condition largely in- 
fluenced by nutrition. 

What happens to the nutrients sup- 
plied by food eaten? What are these 
and what role does each one play? 
Through easy-to-follow explanations ac- 
companied by photographs and draw- 
ings the student follows different foods 
as they enter the mouth and submit 
themselves to the process of digestion, 
or “The Fate of Foodstuffs.” 

The once-accepted comparison of the 
body with a heat or steam engine is 
emphatically discarded here since “there 
are no foods that burn up body fat.” 


It may be compared though with an 
automobile—the vitamins being the ig- 
nition sparks. 

Basal metabolism—to some still a 
mystery—is simply described by word 
and picture. Then energy metabolism is 
discussed. How much energy or cal- 
ories per hour will a student use up 
while typing out a thesis? Dancing a 
waltz? Dancing a fox trot? Rowing in 
a race? Does it call for more energy or 
less to read aloud while sitting down or 
to stand up, utterly relaxed? Are more 
calories burned by a coed while press- 
ing a dress than when she is washing 
dinner dishes? Which is more strenu- 
ous: runing 5.3 miles per hour or swim- 
ming in the pool? 

To try to increase metabolism by an 
artificial means, in order to burn up 
fat and reduce weight, is a dangerous 
procedure. Even exercise, Dr. Sherman 
points out, cannot be relied upon as a 
dependable means of reducing. Dr. 
Mary Swartz Rose is quoted as sensibly 
saying that “the only form of exercise 
essential to the control of body weight 
is the exercise of the intelligence.” 

How safely to reduce is told here in 
a way which makes it sound really easy, 
but the question is raised as to whether 
or not during youth loss of weight is 
desirable from the viewpoint of health. 
Underweight is often dangerous. In- 
structions are given for overcoming it. 

The “protein problem” is of outstand- 
ing interest since proteins are needed for 
the construction of the tissues of the 
body —tissues constantly needing re- 
pair or replacement or both—the pro- 
tein provision must be adequate to meet 
the daily needs. Nor is it used alone 
for building tissue. Some of it is called 
upon to carry oxygen to the tissues 
from the lungs. In this role it is called 
hemoglobin. Other proteins perform 
functions which are also of vital impor- 
tance. 

But are all proteins of equal value? 
That they are not has been proved defi- 
nitely through animal experimentation 
which is described and _ illustrated 
through charts. Some are “complete,” 
some “partially complete,’ some “in- 
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complete.” Upon their completeness de- 
pends, largely, their value in nutrition. 
(Dr. Sherman relieves the mind of the 
reader at this point by telling what the 
best sources of protein are.) 

Minerals are most essential in the diet, 
but which ones are needed? In what 
quantities? Where are they found? 
Eleven are now accepted as important. 
Most of us have become used to ac- 
cepting a need for calcium, phosphorus, 
and iodine, for instance, and of course 
the value of iron has long been appre- 
ciated. But can you name all of the 
others too? Do you know how each 
one functions? 

So much is said, in advertising mat- 
ter, about alkaline reserve and foods 
which are acid-forming, that the au- 
thentic information on this subject given 
here is surely welcome. It also helps 
the reader understand why some fruits 
are easily digested while others may 
cause more or less disturbance. Know- 
ing how important is the daily intake 
of both calcium and phosphorus in the 
diet, one welcomes the details which are 
given here concerning where these may 
abundantly be found. The same is true 
of iodine and iron—the other two min- 
erals each having a chapter devoted 
to it. 

When Henry the Eighth wanted a 
salad his lackeyes had to purchase the 
“makings” abroad. Small wonder that 
scurvy was so prevalent then! For those 
were the days before Vitamin C was 
discovered. At one time in the Japa- 
nese Navy from 20 to 40 per cent of the 
men were regularly on the sick list suf- 
fering from beriberi. That was before 


Dr. Takaki set about to find Vitamin B 
—now popularly called thiamin. 

Poverty and pellagra stalked hand in 
hand for years before the complex “B. 
Vitamins” were found to contain pre- 
ventive agents. (The original Vitamin B 
has now been separated into riboflavin 
of which much is now being heard, and 
at least four or five other vital factors.) 
Pellagra now is being battled with nico- 
tinic acid most effectively. 

All these facts are elaborated upon by 
Dr. Sherman who gives the very latest 
published facts about vitamins many 
have not even heard of and about re- 
search work on a factor which may 
turn gray hair black. 

Of course the stories of Vitamins A 
and D are also told with latest news 
resulting from the constant research 
work being carried on. 

Food’s effect upon teeth; an analysis 
of the chief types of foods and what 
foods cost; and tables giving the en- 
ergy values of foods complete the book. 

In the closing chapter the value of a 
“nutrition policy” is emphasized. More 
money to be spent in research, educa- 
tion; more work done for the protec- 
tion of public health. 

This book will be especially wel- 
come to the student of nutrition or 
dietetics. For each chapter is followed 
by exercises and suggested readings 
which are stimulating. 

In addition to the glossary already 
mentioned, there are tables, statistical 
data, and an index. 


BEULAH FRANCE, R.N. 
New York City 
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